£y o 2 o 5 *\ 5 



(19)B*B#ffJT (JP) (12) £t ^fl *Nf tfr ^ < A > aDIWHHWMHW 

#M2001 -225488 
(P2001-225488A) 
(43)£t0B 0 ¥JS£l3*p 8 E21 B (2001. 8. 21) 



(51) IntCL 7 




fi f-7a-r(#%) 


B 4 1 J 2/205 




H 0 4 N 1/23 1 0 1 C 


2/52 




B 4 1 J 3/04 1 0 3 X 


2/01 




3/00 A 


2/045 




3/04 1 0 1 Z 


2/055 




1 0 3 A 






IS5RSCDR41 OL (ft 39 M) *»Hfc3K< 


(21)fl«B#^ 


$f«2001 - 1733( P2001 - 1733) 


(71)ffllKA 000002369 








/oo\ ill iw n 

(22) mis H 


9 *E 7 /! 17 H (1997. 7. 17) 


;£Kf&$ftf E3Ifft&2 TB 4# l 






(72)3SK# ft« *W 


(3i)«ife«*®s# 


*£K¥8 -209232 




(32)«5£B 


¥^8^7H18H(1996.7. 18) 




(33)S5fe»*SH 


B* (JP) 


(74)«HA 100096817 


(31)«5fetft*5S#^ 


MPP8 - 327845 




(32)ff5feB 


8 ^1 1 a 22 H (1996. 11. 22) 




(33)«5fcffci3gB 


B* (JP) 





(54) BJfg*. IBtfce»*ffi, *J:t^S«»ft 



(57) B^J] 

isw v?<D9agfr<DT-7j]/*imi>Tm f >y f*jb 
p e lt* f >y h fsigfi r v 

fcffl^TWSrfSo *g*ttRV%»j|-rs 0 CCD 
oT, ¥fi®B(SfcO©iifSE<DS&SF-y 

»j*ffft? 7u wits m%%mmv f©*;/ • * 



S138 




S140 



ERH-DC-RV 


— S150 






r 










, ^ — ■ ' OIOU 



1 

®1J-X±© F*y F©5 -5©'>& < k feiifitf ifffi^fft 
fr^yj ©ffl© F 7 F <fc t> f^^frESJIfi*^^ 
3iaS88a&5£#®k, 

WEBHlSfclStJir^ 2K±cD^fift^ff*oTs tu 

iHWis^^fc 0 ©?sa^tufe^f 5 tifr-;>j ©m© f 7 
m&mitmm, mtmimm^rc t> ©««# bhsi^ 

B*s2€, KKSaSteftoT, #{«IlSfcD©ria^ 
fli!73©«© F-y He** 2tt±©*ftft*fTft^\ ^flfi 

jwm<d f 7 bmmwmzmz?) f 7 h^wnf 
Mian 1 *j ±tfS2 © f 7 mmm^mmmmmc 

SoVT, ituE'vy F^JfKISLT, J^BaaBfctJCfc 
*©R4*2««eU:OKy h*»*S-&*'sy FM 
^Sk£iI*fcEf«Bo 
BS#JH 2 ] if^Jl 1 fB«©EWJ§gfiT-&-3 T, 

^t, mmmmm^fc <o ©«a©^g^-r *ifr--73© 
tj© F-y hw^m^mmms.mmmmm%tc o © 

it, K^feffi»^/c t> ©?EgftWg^-f n^-scfli 

t) ©igg^afg^-f tUWftSCfllO F 7 F OSfiaiak: 
Ml^-r^fitlEr— Mtaffi7j©flJ©F7 Ffts 

mmm<D f 7 F^wn^a, webdstoiiio f 7 

F ©Jftfcfcfinifo MI2ffi73 ©W© F 7 F fc i D H3E@f 

imxm 3 ] h&h 1 iafc©EwjSBT got, 
mm 1 © F-y h$jg*wr¥gt& waEx^i/fcEgai 
gta-^^r, ffls&&m&rc d ©«a^sfts 2 a 

3HW±<0 F 7 F © r> % © 1 ffl^© Fyhfc^T, M F 
7 FS^fiR-rS^^OWRff^ «f? Fjwn©«a© 
F 7 F fcr^i^TOWBffcftfto Tff & 5 ^ Stf * t) , 

awes 2 © f 7 mmm^mts wm\<DY 7 mat 

#S fc «fc »J MfB F 7 F OJ&jSfcfj&bftV > k ©fiJif tfft 

F7 fico^t, IF7 h*jp*r**»s*»*w(fr« 
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Hfc^ K$ 1 , ^2 © F7 b&jSXW&mJ:* F7 FJ£ 
^©«&©«fc«-3f?v MIBPg^fl^t^JSLfcWJ 
rSfi ilF^Uci*) Hil^ BffiHftS k ©it^ilS 
RMfcLTm ^Ifiii^> F7FJfc$©*f*k& 
oT0^H|g©M32©HfSfco^T©Miefl 1 Sftfilff 
2 © F 7 F*i«t!Wr#afc4s»J*IWa F 7 

Bo 

m#H 4 ] wuffi^afc t> ©ria©s* -2. 2 am« 
IF7 h<o&i5K*Q$w&wto&E&rsftM 

OiMWCRft* 2 s^«±© F 7 h © 5 ? © 1 s^© F 
7 Hcot^Ts SF7 F*^ffl-r^fntn«T*«si 
F7 b<Dmmmm^?&m»mim%.^mt, 

20 5 frgfr© «ff a o % 1 © f 7 h jgjtw wf ^ ® k . 

MlBA^J LfcPgfSff ^fc, tufBH«©3fi^©MS.M^B 

mmm 1 © f 7 np*w*r#at «t d tuis f 7 f ©^ 

S-^^T, M1B F 7 h {i#{iffl"aSfc D ©»a^fi4 
S ft&©«© F 7 F ^^filc-r 3 *fiJ4«W«S 2 © 
F7 hJgj«W»r^Sfc, 

MfB^ 1 , ^2 © F 7 Fm^WW^SwWKiBSfcS^ 
30 V^T, MIB-N7 F*B»LTn #ffiffi«SrcD©?ta© 

sft«2ii«±o F7 hwpjas-ea'w Fe»#® 

trmm 1 , $ 2 © f 7 hfciaw*f#a©WRi8Sfc*3 
v^r> MSffiiE^ tmmB^titc f 7 f t ± ^ m 

5 ] mib^ 1 © f 7 hjemw&ew-. 
ffiasfc d <vm&tfs^M<vmm<D f 7 f tovrow 
40 (fffcffa$#gft?**»fc« 1 4^ l 4 ©v^n^ia* 

©Blftij^Bo 

[fi*« 6 ] WIBm 1 © F 7 FJgj&WK#gtf, 

Bf*ffa5^ai?**ii*H 1 ft^t 4 ADv^-fn*»EK 

©EPMSBo 

[flfc^H 7 ] f|*iS 1 4 v > L 4 © v vf nfrB*© 

It> ME^ 1 , ^ 2 © F 7 bfcf&fm^&K F*7 
F ^©#«|©|ij»f {c»^fr, mib^? n^Esaia 
50 k iulEWiMSiSfc D oSd^Aft s 2 a§t«±© F 7 
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tuiBiHaaifiisiE#sti, Mien i © n&a*wr# 

ztsmu fr-owifemmic -D^xcD^ms&mmMtf 
mmm&mmwc *> (Dmm^u^-rm^^mo) f 

saoum iE#gi& Mien i , H2 © f 7 hma$m 
ua&m i o ] m>m i & ^ l 4 © ^-r n^ie«© en 

[If *a 1 1 ] If 1 0 fiB*09IWJS«Tf * -3 T, 
$ l © F7 h^WBf^S^ffl^Sr-f jS©H«v F 
U 7 ZXtfftWtm<DM»? F V 7 ^XTSSBiiMSH. 

DM >M l 2 ] M&g 14^14 OV^-fnaWBROW 

±cDM^y^«Mfg?£D, K-f>^fc«fc»)*fi[ 
BoflMifc 5 co*lg<7)fift § 2 F 7 h *^J«HI 

figft^y FTfeSEPSMo 

jgcDus i / 4 -e**s«©ai*js 1 2 fe«©TOj^«o 

Bfc&S 1 4 ] ffjRJS 1 4 OV^f tuWHROBJ 

2 wio f 7 f imm % << 

&<DJ y 7 oK'yh Jtfe®fimx%> t> » 

MM&&<Dyy>7lc~D^Xs 2 W±fiD^fflft*ff 4o T 
K«JfecD F 7 F <Di&m¥mTZ>m 3 © F 7 F J&SW 

ttft^s^fc^cT, Mien i , n2 © f 7 ftmiw 
«t tf MiessM&^gfcijfi^ mmm^& 

mm 1 5 ] n^cs 1 4 GKcDfliiWttfc? t, 
Mien 3 © f 7 h mm&&<Dy y$ 
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4 

w»t¥©^ F7 f^jm-t a t$mLtci§%<DnBtn 
m&Ki 6] tuiB'vyF&s ^<t^yyy, v 

asm 1 7 ] m$m 1 4 ibrcd r, 
Mte^7 F^Mie^fitsaafc d cDggcosfta 2 an 

<Djy?x&t), 
10 Mie^7 FttK^rvfcitfvtf^^^cDffifc, 11 

^y^ickz, F7 h*jBjanr«Tf*o, 

Mien 3 cd f 7 h »jawBf#£Hi\ Mie^feco-r > 7 

MteWHffiIE»i, K»3«DKy F^WWf#@t«k 
t) >7 fc <fc § F 7 F £«f £ £ W»f« fife fc 
Mien 1 co F7 hJftSWJf^gBc J; v'/^feitf? 

-tf >^co^ > ^ ic-d^t mtism^rc omgam** 

2 ffl^«±CD F 7 F CD 5 "5 CD 1 S^co F 7 F tO^T, 

20 f*7 F*m^atwif^nfc ! £>cD^*ftLTMien2 
cd F7 h&iffim^m%£TSMmmmmw&mzffltti< 

mm 1 8 ] mmmmc k> ©atecsas*^ 
^^ia§2 ««±cd f 7 f £imm<D-( y^\cx 

«F?hi*, W**f*^±fc^Rr^ft'\7 K*» 
KF7 FO^^tJ:?)^lliBOia«*SB»rS9Jg!( 

30 KA/jbfcPgpfi^tca^^T, mimr^y^m 
mtzm&timm&&-sy>?tfftm.irz > mm.£*mtb 

mMv>t>nrm&&yy>7(Dmmic&-3^x, mm& 
jy?ic-D^x, 2«±co^ffift^fTft-3T. m&&y 

^li^etO^TcD^ffl{tcDM^tS^t/>T, MIBW^ 

m&j ywftmtzmmzniEirzmmmiE^m t , 
40 mmiE-$ftrc%&&yy>7<Dmmm-J^x, Mte^ffi 

B^S fc D ©«g^Sft a 2 ®§i«±cD F 7 F fc J: «^ 

«ft*ffav\ ® 2 sisjk±cd f 7 f o»ja*w»fi-« 

^^wtf^cDfijKisaica^^T^ Mte-\7 k*jb» 
lt> %tmm%rcv<Dmm<Dm-&z>^m&jy?<D2 

aWCLhO F7 F*5iD"Mie^^>7CD F7 h*Jg 

[if*ja 1 9 ] sg^s 1 8 aeKoBiJWgSTfc o t, 
so sfc, M!e*TO f 7 f ^w»f#Sfe £ f 7 



5 

hmmm^mc F-y m&mmcommicm-i 
tfw^fe-r >^©Fy Mc«fct> leg? TOiJMa 

fi5c©*fSi t^^Tl^ Hit ©SH©HlS t O^T ©tu! B 

f v hjB^m^mi^f^mm f -y 

gsj#i 2 o ] mmm 1 8 mm<D mmm?&o t, 
mm&miE^mz, mssm^ © f -y h ©^{fi io 

¥aT&3lTOJSEBo 

2 1 ] 2 o mmmmmwe&^T. 

Bf5fcJl2 2] tuIH^7 F*\ F-y hS©S&3 2g 20 
SeUO F -y FfcJ&anTfilfc'vy FT***II*31 1 ft^ 

tcnmm?'\<DW.&(D®}Mc2ii3^y J ?ictt5--zri%j± 
i. y m?z^mzmM*ffiztcm#m 1 
4 $fc«if*s 1 8 <D^tftfrmm<DmmWo 
[lf*]l2 4] ME^N7 f«, ^y^mm^Wf^ri 

^oyy^ icttS-znzEjjickiT J y 
tzwmzffittm&m 1 4 ztcmnMm is© 30 

2 5 ] if sfcJR 1 $ fc a 4 IB«© TO'JSBT- 

twag 2 © f v Y^mm^mt, 

mmW, 1 © F-y hJ&8WBr¥«fc J: »> F -y KDJ&StfW 

wstifc f -y mc-o^t ©tutBiBHria^M f 7 na 
ic^fomm-r<^mumm^mLr, mmu<DMvv 40 

•y Mcot^T©F-y h^$©|»«Tr3fEfiMaifiE 

rat*® 2 6 ] m$m 2 5 ib«©to mw-c*$> o t, 

WIB^m^^S^^^gtt^ tufBIB^ia m F -y h 
<fc 9 ^512 n« TOMS £ ©HT& 5 JSm§3H£5f<#> 3 

tuiBiBfi?igSE#g(i, WEMmn^tms(D«^ 

lt^MLfcffl^tuIBlBiSriatii|jx.T, MlBfto©!!!© 
F-y Mcot,>T©F-y h^©|iJWtftfS#g-eS-5 
TOJSWo 50 
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1*S 2 7 ] #fiMSfc D ©Ma©H&£ 2 gif 

jm±o F-y nma±.\mmmr^y 

TOJ-r^^B^cDHis^^anetii^x^-rsA* 
KA^nfcPiigft^ts-iVT, itijfBiia^g&s 1 

HIS© F-y hfco^T 2 «±©£#"{fc£fr&</\ K F -y 

h©jM£«rr §n i © F-y h&f&m^mt. 

Kfi&ffifkOJIg*, MfBPgPfi^ fcK F -y He J: D 

ISt&MBSffifcflteT, ?IS^S*Sffi©a^©F-y h 
KiJ:S2«±©^ffl[{t:ifeffav\ M F-y h0^j**Wif 

MSBm l feJ;tf®2 © F-y 

a-^^Ts MIB'N-y F*WftLT\ MfBMS©SS:5 2 

mmm 2 8 ] m?m 2 7 e«© tojsmts ■? r > 

MEPBH@«2:ttE«A^lia:« 1 S^©F-y hfcj;^ 
IHSWfifctS^^T^ MIBffi©g^©F-y h©^ttft 
^©^©S^vfcsf^-SfiS 1 ©»«SSUf¥Sfc, 

Knanstf s i mm<D f >y h k. ± ^ nfc toi 

Sain»^>T> MlBffi©Sfi© F -y h©^ft{t^\©K 

MiBW^«fi:'\©^S©a-a-i>^#*LT, MfBM^ffl 

[H^9 2 9 ] mi<a 2 7 1B«© TOJSHT-S o ~Cs 
K^2©F-y h»jaWR#SfcJ:* F-y bBfc<D 
W^©l«fc»-5 1 % MUHiSfi*! tS-cJ < K F -y h © 

tB»?sa is f -y h fc i *) mm TOMa ^ ©m^ 
2ta^M^LT*46, K?sa^^r, Fvng«o«» 
iftoTv^sa*©jaa©aistot/^T©tf[iBii2 © f 

? <t d la^f s wsssa? a*ffi^.fc toijm« 0 

[H*«3 0] H*JS2 7 Sfctt 2 8fB«©TOiJg« 

S 1 © F-y h»i«WK#aSfeH:»2 0 F-y h^HK 
xV-tfStiD F-y h©#flS*9ES-rs#a*P 
&5lTOJSBo 

cis^s 3 i ] mm. 3 o is*© toisst*^ r, 

® 1 $fc(i^2 © F -y h»*W»^gWffl^*7*-f U% 
TOiJSSo 

im$m 3 2 ] mib-x -y f *\ #fu®asfc 5 ©se 

*Wj:52igtt±©F7 FfcLT^ F-y hg©Mft« 
2«HK±©Hy bZ&mm%'\v KT?**I|*S2 
7 IBic©TOiJSBo 



7 

rasas 3 3 ] tuie^N -y > * aistew- 6 n 

BRj&S 3 4 ] MfB^ 7 F It, MWHcWf 6 ti 

•r*«H*«AfeH«ill2 7fBfc©9»iJilBo 
[fll$3 3 5 ] -ISB^Sfc D ©Zlfi©H&3 2 a§* 
fiUOK-yR 9J**f**±fc»/a^riB!a^Ny F*fl| 10 

amw±© f 7 f © 5 <D'p% < i; t afijy sfiv *fft 

^-7a ©W© F 7 F fc J: D SSSf^EaaWE*^ 
U 

MfBilrSgfcS^VT, 2«±©Mft^oT, fu 

•r n*«©ni© f 7 f t <fc *) mm-^tmmmicR 

ft!l7a©ill© F 7 F t £3 2 «±©^Wt*ff «:V\ Sffi 
£©flj© F7 FOJftSfcWRrU 

#firBffSfc D ©?tfi©il&3 2 a«itt±© F 7 F 

ra*g 3 6 ] mmmmc <o 2 afi 

KF7 v<Dftmz&K>&mm<mm:mmr%i3& 

©iis^sfts 2 nm&.±<D f 7 f © ? -s © 1 am© f 

Fy MWMt««SU 

Kill F7 MeWMtfcStJ^T^ KFvF ft* 
^fr©W»r£fT&</\ 

mzxtiLrcmmiwmc, msmmoi&^o^imm^m 40 

MI3H 1 F 7 FBWffifcS^TiusB F 7 F ©J&Sfcfr 

^X, M8B F 7 F teWuSft^fc D ©»fitfgft3te 
©a#I© F 7 h*Jft£f SfrSfcvfcWW L s 

±©F7 h*J&as«, 

SfiMSHtS^VT, miBMI^MfB^2tifc 50 
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BfcfcE 3 7 ] M$H 3 5 Sfctt 3 6 £fB*©B$«B 

mK^ 7 F*^wB*ffi®«sfc»)©*a©ss:s 2 an 

7 F{iM#^fe©^>^©ffitc, «^©^^©F7 

tuiawiM^arc d ©ss^ gasflnoam© f 7 f * 

■Q^T, Fy FS^fS^^WBrU 
i**»©-T y * Ic J: 3 F 7 F *J&Rf* i: Wff 2 ftfc 

s F7 Ft^ ^mm±.\c%mnm^y f%« 
MF7h©^fc«tt)^P§^©a#*fafi^s^rs 

to, 

mosb^titzim^y^oMmcm^x, mmm& 

^y^oMmz-mcr^WEf-^^, mmm 
y v mm? % m&ms. l , 

Mia^^fe-ry^© F7 Ffe.ttftuiBW^fe-r y^© f 

7 F©^«fi:©W^*{ca-5v>T, ffiIB-N7 F*IH» 

LTs mmm^tc^<mm.<DWz%Mt^y>7<D2 
nmi±<r> F7 hfeitfMiB^fe^y^© F7 

c«*« 3 9 ] ^mm^tc k> ©ita©isaa 2 am 

BUCK? F*. EP?*f^®±t^Rltia'N7 K*W 

afiiftt^ c©«ftfcf3«?nfcnytfa-^yDy^ 

- vomits urziMxzmmmcimKAtiLrzwm? 
^mmcDmmmics^x, Mmm&vm&z zm 
mu±.<D f 7 f © 3 ^©^4 < k feawewsfi^>-f n*» 
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-/3©fiiJ© F y ht J: D £8?-^*3efiMig£8B&t* 

mmmmmc <o tommm^^ n^-?? ©«© f 7 

{W©<IJ© F 7 F fc <fc 5 2 JJUO^fcffcfcfrfc ? T> £ 
ftfc£©ffl© F 7 F <D»ia* WJ-a Jg 3 flD y P ^5 A ^ 

-F-m 

[!!*« 4 0] JjiffiffiSIMifc D ©?IS©fia3 2 
CLhOF? F£> 9J*W*ft±fc«jjlRrDB*^y F*W 
»U iF7 F©#flJfcJ;^|SfiS©H®*iB^f37 

2 as«±© f v b © 7 *><r> i as© f 7 
y NtiHt$9$rf s$ i <D-?Ti>?5L>a-mmt, 

Wm\ Fy MBWIfcai-^T, RK? F£«T3fr 
Sfr©¥«fT&d!l2 ©yp^ia- K¥Sk, 

Wffi^l Ky FffiMffiteS-^TflflEKy h©JB**fj 

©as© f y h *jgj5R-r § mm t %fu?^h 

KF7 F^fco^TCSIRrSBgfcg-^T, MfB'\7 
F£»2i±T, *ffi®»Mt;fc y ©?f £©H&3 2 aS 
JWJ:© Fy F*^S*SS4 O/^^Aa- F¥IS 

Fy MCcfc-p Tfllji? n^PHHt fc ©MT& a 

-ry^t<j;a2as«±©Fy Ft^fe©-r^tc<fc 

3-F#gifcfrS>&y, Stnyvfo.-^n^An- 
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10 a-h^mt, 

aa^fc d ©Mttf aa* 2 as«±© f y f t <t a ^ 
<tfc*ffair\ k 2 as«±© f v f cw^j«*wwf-r a 

[H0£©fi«|^] 
[000 1] 

[^©s-rass^i?] ^ffiffiasfco© 
»s©s*^ 2 as«±© f 7 f % % m$mm±.\m 
immL'w v*mx, noy\y Ft ± oj^j«*ns f 

20 7 FlcJ; D ^|5ilffl©iBm^3B^r § ffiRHSms ± tf ^© 
[0002] 

V-tfy^, YXP- (CMY) ©H-fe©-ry^fc<fcf3^- 

-rsfctti^<"o^©^*^6nSo — oti, ^*© 
-ry?ic£t)mm-tfcj&!%ztiz, F7 f©^^^*-^ 

fcLT, &«l?ti2Sft©F6M& F7h©^S 
®aa/cD©tfJIl«g) lcj;DaBK-r*t)©Tf**. fe 
3-o©7?S(is fflmtht^fSHy Fg*SHIb 

t, ¥feB»^fct)©rifi^Rrg^afe©-efe-So »3£ 

PifSfi? MJ ft D fcJgjSTf * 5 F 7 F ©SS^ F 7 h g© 
lat, (MUD t3 00 dpi^L720 

40 dpi mm, eftTfft+5^n>ttf$-3T35D. fix 
[0003] wt, (S#?is©ffi^M«s ip^ais'j^n 

§ F7 HBS©(gv^«-p{i N F7 btmi^lcBMS 

{i^ fefco^Tiig©^^ > * tew >^ ^ffl 

50 fc«nft9lJW**KLJ:5fc-J-*t©-e**. M^-tfs 
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«B6 1 - 1 0 8 2 5 4W£mzlis ISI-fetCO^T 
TcPKICriaiifBfcfSDT, m%.® Yy Fv F V y 

wmti&zm®. f -y f ©»** £ # *©s* t) *wrr 

[0 0 0 4] 

¥2-2 1 5 5 4 H»4J« % Jg9H) o 

[0005] mmm^rctxDmmm&z 

©BSHt^fcfcf LT\ 2 a»l«±© F 7 F *»«t*fiS 

■So 

[0 0 0 6] 

j^*B»*»jW*fc^ «¥©#$£« 

«: o ©«a©n&3 2 asj-x±© f 7 f w^ms 

±lcBmm%^y F*»* N S F <y F comfit J: v ^ 

Pgpcia^^tH^-r a t, EPJ5 ij-r^^ia 

7j?ftfcP§Mt€-fcg^VT, fuieTia©H&3 2 SIS 
«±© F y F © 5 ©'>& < feWJBWBHgv^f n**- 
7d©«© F 7 Ftcfc DS«H"r<*KBatt«»S&r*B 

mit%ft& r> t, tuiB¥fiis»afc t) ©ria^tuis^-f 

©MlftWifiv^ tuWIKr©*!© F7 Mc «fc 5 ^ 
Sfc t) ©«a*^lKroflf<o F y Met* 2 «±©^ffi{fc 

*ff mm?t<Dm<D f 7 f (mm^mt^mz <d 

Fy FJM«R#$^ ittE»l*J:CP»2 0Ky FJ£ 

t, #feffias/c d ©r«a©n&§ 2 an«±© f 7 f 

[0007] c©0iflj=gB«, ¥fiffi«Sfc«3©iiS© 
2 ait© Fy Y(0 S )*> <D'£fz < fe XftPAffiv 1 
•f ftfr-yS ©#J© Fy FteiD HSf^tESiia*. 
fHHiia&S?®:};: J: D £ tlS U c ©fBHriatS 
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F 7 F ©J&SfcWBr"*-* o C C T?£tt{ fctt, 
2 ffiffcT'fe -9 T & <fc V * U 3 ttfl2K±TS6 T fe £ V\ 

*fitiwsfe d <o«s^s&a 2 a^©«±© f 

%Ct\C%i%t>\ WZ.lt 4 F 7 F J^jSnrtg-pft 
»T^fflfl:*fTft-3Tt>fiV\ ^2©F>y FJg/aW»f# 

re d ©?ia^afg^-rnMfi73©M© f 7 f t * d 

10 t^frEWMtfcEKS^. $ 2 © F 7 m&$M^ 

mmwm<Dffl<D f 7 f t ia 2 «±©£*{fc*ff£ 
v\ Mffiy3©M©F7 Fojgjaswwr*. *©f^ ^ 

7 KWB^Rfc A D fi, »1 fc*tf£2 © K 7 F^|[J 
W^©KJIflg*ta^v>T, WIB-N7 Ffcfgi&LT, 

d ©ria©sa§ 2 mmuinD f 7 f 

[0008] C <Dffi%, fiJBf t fc«© F 7 F ©0 

*fc#^£UfeiMa&fei4, fa©ais©F7 f©mc 
20 i d sum? 7GOBflM>PHi^ 2 aa«±© f 7 f 

[0009] d©EPwwtt, m^mm^mm^m 

©Fy FfcJ:t)ieS2*iSESiftS©**Sil«>St,©4: 

afcD©rlfi©iSfg^-fn^-^©ffi© F7 F*^ffl-r 

©M© F7 F35>^ffl-rSESiSMEfc**i&Sfe©i;-r* 

30 ©ffiS^ftffii/ nfr-7?©H !l© F 7 F ©^f(ft©g^ 
tS-cJv^T, tuIB¥fiB»Sfc t) ©lft^ft{g^-fn^ 
flKr©«© F7 F©ES««k:Hfft-r^**fiEr-** 
tuEffi73©ffl©F7 F*^ffl-rsaBS«S*aiiE 
t-^IB«riafflIE^m^M^a fe © t U ® 2 © F 7 F 
^WWr^T(i> ft&73©fi!l©F7 F©Jg/a*W»f*> 

m<mv> f 7 f tc j; d ^-r^^Essajbv hie? 

[0010] sfc, *mw<Dmmwiz, m&mm^tc 
40 »j ©agA^sa* 2 MBcuio f 7 f © a © 1 as© 

F7 Ffc-^vr, X7jLrcPgp^tS^V^T F*7 F* 

jgj*-r*!W!*»*^ fi©asto^T©F7 f^©ki 
Ktfei^TS 1 © f*7 hBmm^mc£K>mtz 
mfRt-rzct&T^Zo c©F7 F©^^fT&t>a 

^^WUrbfct^fcti, ^2©F*7 F^iffPJW^atJ: 
0 , ¥fiffla^fc <? ©»S^SftSffi©ffii© F 7 F fc 

o^T, F7 Fi^^ss^s^WBf-r*. ^©^> 

%\, % 2 © F 7 F ^WBf^atc J: S F 7 F ©JM© 

50 ©f*7 hic£bmm-zn%mm&t<Dmm&mmt 
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T©MIHIg 1 SfcJiSZO F7 hJB#fi»f#«fciJW-* 

[0 0 1 l] Sfc, *%0J!©^2©97fliiJSB(i, Wiifi 
Jl^fe 0 cD?SgcDg&3 2 »£6(±0 F 7 h *x 

**±t«ianrieia^\y k*«^ iF7 fcd^icj: 
*) zmm<Dmmmvsm%:mmw?& -?t> wmr 

tc <o <Dm&t>m%% 2 wmm±<o f y f© 5 -s© i as 

©Fy Mcoi/>T, KF-y hjW^-r^ffUKfP** 
Fy MttifiifcSoVT, IKy F*^-rs*»s^© 

*frft $ % i © f v h j&mmm & t . mmxti l 

jEM#»»¥ai:, buEJI 1 © F -y h «fc 

t) tuta f 7 h ©^fiSc^Tftfc^i/^^fiJBfmsnfc £ 

^ MfEMiEfl^fcll^VT, MtBFy FiiWi®^ 20 

arc d <Dmmmr^\mmm<D f 7 f ^j^ts 2^5 
^wrr 3312 © F7 F^wBf-mii, mm, 1 , 

H 2 <D F 7 F^W»r¥©©W»f^*tcS^^T^ ME 
-N7 F^fgibLT, #feffi«Sfc t> 2 « 

^tt±cDF7b^fiSc?€^-N7Fl[»^gi:, futam 
1 , Jg2 © F7 F^*Wlr#©C>*J»Tlg|lfc:g^T\ 

Mia*"Em^ t mmrnm s nfc f 7 h tc i o xmiz n 

% - mmzmmm^mtmxtcc tzmt lx 30 
[0012] zcDwmmiz, AMaowjt^ 
mmim^m^x, ^mm^rc <o <Dm&tm^ 2 

mm&L±.cDVv b<D^^><D lSJi<DF7 blc^X, m 

1 F7 mmmzwttZo c<d%i F7Fkh«cs 

-^T, I? 1 <D F 7 F^Wif^©^s £ <D F 7 h 

s&tzfrm^mmfiK^o mis, mmmm3k 
t>\ xttLtc^mim^ mLx^mmvftffio)®. 40 
mmzi-mmfr zmwts ntc m^imm^ta %.x we vrc 
mJEim^nb^o ctDWiEfmim^x, H2cdf 
yh&&&mit. ^m^wtfitt 0 ^i©F7 
f Bmm^m^ z k> mm f 7 f <DBm^m^^t 
mmtf& ^ntct^ia^ w, 2 © f 7 f itmm^WL 
h\ mm f 7 f t mammmrc 1 <Dmm&m%i%m<v 

mm<Dby b*fcl$.tZ,fr : gfr%:%mT2>o *\y FJ» 

fflfc m, m 2 cdf 7 F^«#©ownf^t 

«-^Ts ^N7 F^IKiSLTs *{iSaSfcD©MgcD 
II&3 2a§i«±cDFy h£Jg$2#S 0 50 
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hO^^^tl^il^fc^^^ ^1, H 2 © F 7 F 

Bmm^mfmmmcm^x, mmwrn^mt, 
miEim tmmm^nrc f 7 f tc ^ xmrnnnm 
mmt<Qmx&zm?immzmg.mmtLxwwu 

[0 0 13] CCD^S> F7 b&tix,(D^mfc-O^X9c<D 

ymzntcYv b<D%mcm^utzm&mM&, m 
mm f 7 f cD^fig t ct 0 otj? TtcDa^cDPgis 
*\ 2 am±cD f 7 h cDia^fc j; 0 n ^ 

[0 0 14] cn6cDTOJSHfc«5t/>T, S2CDF7 h 

fttiftmrnm, s 1 cd F7 biemm^m^k'o f*7 

hcD^fiJc^Wilf^tlfc F*7 hfOV^TCDtufiBfBSrlJgi: 
M F7 F lc j; t) MM^tiZ WMMS. tfrt> fmfft&3%.BW 

%BWm%, MI2fWcDfficDF7 bicxvmmf^i?. 

mmmictmhx, mimom?) f 7 h ic-d^x<d F7 

tLXt>^\ ilCDJi-a-tti, — OCDfIgcDF7 blCO 
^TcD^^^a^flcDrfigCD F*7 blcRWZriZ 

<DX\ M^fiarSScDF7 btfBtitZtitcWmicmm 

m f 7 h mm? tit < < * d , rggcos^s 2 
t«±cD f 7 h cDjgfig fcfii d *s c § wreetfews < ^ 

[00 1 5] llt, mmm&s&mw^&z, mm 
mums, t m f 7 f t <t d ^im? n s EPBijris t cdmt 
» ^ mmzM® z^mtu mmmm&miE^® 
mmm^mm^^<Dm^mmm.Ltdmmmm 

M&mcta^X, MfEffi75"cDfficD F 7 h fc-D^X<D F 7 

[0 0 16] Sfc, F7 FcD^fcO^TWIlTt- 

«S 1 CD F 7 F^fi!cW»f¥m*\ #fiffiia^fc t) cDflg 
^191/^iIcDa^cD F*7 Ftot/^TcDliM^rtf^'p fc©Tf 
t> T fe L, ^fiB^Sfc D cDrig*Mg^«cDa^ 

cdf7 bic^xmm^n^^m^xt, ml 

^A.r^\ v^-fticDfflcD F 7 h£ftfc«Irf3Mi;s F 
7FJgffi<D#S (^MKf!(s ffifif^ff) WJjiilL 
<t 3 t bTV^a«cD#tt^: Elc i: <o Sft 5 -£3 C ^ t 
$fil-eS«o SlcDF7F^|iJ8ff^g^ r^f 

Hffiv F 'J 7 ^X£ffl</^ C i: fe»®T-*§„ 

[0 0 17] Sfc, -\7Fti, it*cD^^2a^JX± 

cDrs^-r^7^ttffi^*fecDfr^iitfe-e*^„ rg 

JgcD^^ § 2 SllcD«±cDrl^ y ^ (<: X t) ¥feBHS 
fc D CD/fiScDS^:^ 2 S®«±CD F 7 F 5ffMt^ C 
#T?*So CHftl^, rl^y^«2aHcD^y^ 

^e»*ys <g?is-ry^cD^iiie(i, ©tig^y^cD 

^S?SacD»|l/4 ^^Ci;feMSLl\ 

[0018] ^ bmMmcmm^m^y>m^ 
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tov^Ts K 7 F *J&£"T* frSfrfcWSrf 5£ 3 © F 
7 hJ&#&IRr#©£«*, K$3©Ky F7M¥!M#g 

t±t)^fe©-r^tj:« F7 ymm-^^mz 
ntctn, mmm i © f -y f jfta^jw^at * d mib f 

f ^ f $j#ttmr#gt$ j: vmimmm&mmm # 

[0019] c •? Lfc#a-fc, ss^fec-fy^t 
J:*FyhjWgja«tift»&fc, 2©Sfi, W6&n<< 

-So 

[0 0 2 0] LTcWMmWCD'W F«, 4>&< fct 

[0021] gfc, *5sw©»3«D9i»j««ax 
»Sfc o <Dim<Dm*% y * t * s 2 as«± 

© F 7 F £it&fe©-T V * fc £3 F 7 F fc*, B*J$fft 

%mmpMm:w®ft 3 mmwu&i x, wmt^t 

tzmmt mmm&&4 y * mmrzmm t 
mmMW^mt, m^^ntz^m^y^oymm^m 

fiot, M&&^y?<DVvh<QBj&*mmt2>MB& 

Fy vfcfimwmt. mmmz."D^T<D$mt(om 

E-r^fiaiiiE^gi:, mtmznrc^B&jywm 
mcm^r. ms&fflmmrc *> ©rig^m^ 2 a 

SKUiO F v h fc a * £v\ K 2 aSJ-X±© 

F«y F©*#fc«lfr*#IBfeHy h#j*WK?®fcx 

fnea^fe f> F^wnf^fe<tr>*tui5W^F7 f 

^J5RWBf#a©WiittjRfclStJV^T, MIB-N7 F*Ki!i 

lt, ^&mmmct)<Dm&(Dm^^^y^(D2 
asw±© f 7 f fecttftuffiii^^ y 9 © f 7 f «g 

So 

[0 0 2 2] iMto^T©F7 F 

j^/ao^rftifc £ 5 #jgfi©^ffissas«: d ©ri g^m 

S2fflBU(±<DF*»y FC^fc^^^So «££© 
F 7 Ffc(±, w^fecD^^-s-snrv^ C t 
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(W*.tf*ft©Fy F) ©*>-*7k:<fctK #£?&© 

So 

[0 0 2 3] #&W©8S4©ffl»J£»i, #teB*Sfc 

0 ©7ia©g&3 2 as«±© f 7 f *mm±)z& 

ffiaWfrsv YltffiZ, MF7 F©^cit)^|5giSi© 

mwtittm?% mmwx&-? x, wmt^m^m 
rcMmamcm-j^x, waut&g&i& ias©F7 

10 hfc"3Vvc2JK±©a**flSfcffjS:V\ K F v F ©J&K* 
1 © F7 F^WW^St, Rtettftoie 
31, iufEPgSHI € K F 7 F te «fc 5 HSiS tl3 WJUS 

ffimmftmmzmzmftmw^mt, mm 
tim^micUi x, wmt>m%i2>m<Dmm<D f 7 f t «t 

^ 2 fiLhO#Mtft*ff M F 7 F flD^/a*HWr1-a 

H2©F7 mmm&stt* mmmi »*tf»2©F 

7 F^WW¥IS©WBf^*te«^^T, tufB^7 F* 
ffiift L/^ WaafctflDII4*2«BW±©Ky F*»jS 

20 § 0 

[0024] coaiiMSBtftt, ¥ffiffia^fc d <Dm& 

£>m%;Z> 1 8^© F 7 F fcot^T 2 «±©^«b*ff * 
v\ tO^HftOlgfts im(S#i:^HtftfcJ:0 F7 F 

©jpjjc*«R»f « nfe f 7 f ic <fc o us? wmmm t 
*^7 Ftcfc^^-rso 

[0 0 2 5] frfrsilrtlcifvvc; S3fKHiSfflE#© 

30 a, MiapgMs^ t mzms&mit % 1 as© f 7 f t 
<fc s le^rsa t ta^v^T, MiEffi©ais© f 7 f ©^ 

s wsfiiBS&mit % 1 as© f 7 f t <t d us? nfc 

WJrSJtf<:a-5^T, tulEffi©?lfi©F7 F ©^ffift^x 
^> liulEW£ffi{fc^©^S©a^£#l^T, tufBM 

[oo2 6] ^aa^fcititf, en 

6©^P©S^^^#SELT^fe^n^©T% #«ff© 
40 fi£i/>*85£-rscfcfc:j:!K JSBfW4M*K)ftLT F 
7 F 16&<D*ffi Zft ft 5 £ 2 © F 7 F Tgafffi^glk: «fc 

sffi©iijt© F7 F©^^a^s^-r^ c fcjtAif* 

S 0 

[0 0 2 7] *fc£4©fll»HaHcfc^Tx H2©F7 

$ > mi aPtuft^tca-^ < ^ f 7 f ©tE^ffle t m f 7 
f \c x t) %m n% rnma. t ©m zmmmm £lxm 
it>, mm&mm*. F7 v^<D^hr^x^mM 
©jHja©H«fco^T©MiH^2 © f*7 m$$m^m 
50 fcteij-^Mie f 7 f jftgoftWfcEifts-es «fc 9 e^-t 
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[0 0 2 8] tN©WJS»c;fo^Tk, £l©Ky h 
JMfW¥S3;fdiil2©F7 hJf?/jScWfMte, rV 

irate ck (3 Fy h<Dtm*&%.?z^mz.?z c 

£©7^ +ra©M«v h U 7 * X£5>fSI©l§tt 

[0029] sfe, mmm%rc*)<Dmmt>m%:%MW. 

fcLTtt, E'NyKft M$0gft3 2 8£W±© 10 

y^tj;f)K7h»jS«W, |f5-©rlfi©^y 

^fcl&ll-BDIrfcttfflf S Bfifcfr S C i: lc <fc 0 » 
[0 0 3 0] c5Lfc«*<Daa*>fy^SfettKy h 

a*t «k t) ss^-r s mmc z k> y * mm-f y^ic 
ft&ciljafclMxtf, ^y^tt^fttHBfcu wo 

X;H3\ #ft*J:tf»iMt©>ry^4Wc, fiJJWSftSffl 30 
»ffl©7X;i/*ffli9-rse:fcfc < t»), 9iJSiJiiS<0[cQ±fc 

[0031] sfcs ^mmm i cgjgijjstt, im&m 

fcSfc t> ©rSS©Jl&3 2 «RCLt© F y Y E[l**f 

teQicM^T. mm&(Dm%:z> z mw±<o f y y 

© o -zvypit < t ^M&tfMi&^tn^-yjm J© F 7 40 

Met <o nmt^imm&zmEu mmm&icm 
d <Dm&t>mm^tnfr-j3<DM(D f y h <Dmmmm 

fgt^-f ftfr{fi73©#Jj© Fy h t J: D^t^fSHSUH 
m.tm~f5<D%<D F y Y lc X Z> 2 &L±0)&Mit*ft%:\<\ 

mm<DW<DYv h<DBj$.*ymu mmmm<Dm% 
mmvm % 2 aseu:© f y y #z c t #g 50 
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[0 0 3 2] COM*, fcfflfcfcWfLfcffiJ© Fy h©J£ 
$fc#^£UfdSfiilMJ±, fffi©ail©Fy 
<t »? jqilWStu 7t©BH©pg»*\ 2 »X±© F y h 

[0 0 3 3] ftfes d d LfcflJ!Kfi£H\ *fiSffla/c 

t) S 2 a^«±© F y h © a "6 © 1 a^© 

Fy mcov^t, xj]Ltcmmmcm~3^T f^ 

Wfc^feii-? TWIft § t>© t LTMffitZ £ 1 1 RjfiT 
S^c C©F7 hOJftftitffftteftv^WKLfck^fc 
*fitffi»Sfct)©«SA^ftSffi©a®©Fy Mc 

7 h©^©#*8ta^^T, KPM^fc^jSLfcWJ 
MteCftfeCK? bt < fcDH^ti^TOJilJgJ:©M 

T©tuta f 7 na«©i»»ffcKifts*« «fc ^ ie^^n 

So 

[0 0 3 4] l^I, «WfcWW*tifcHyh©Jgfi8 

r>»J£fts 7C©B§l©lii!*V 2«HO±OKyK0 

[0 0 3 5] $fc, 4^<g£2 00M#Stts mffiB 
ffl^fc 0 orlft©^*^ 2 «WM±(0 F y h EP**f 

^^2 ffiSK±© F 7 h © 5 "5 © 1 mm<D F 7 h t 

mzmzu tmi F7 hwmbch-cjv^Ts MF7 h 
SuEH^©3fi^©Ma^a^6ffiss[?nfeM 

: FftPM^All^TliiELfcliiE##^*i6, Sul2Ml F 
7 HWMttatJV^TKMEKv h©J&a*fTftteft^i: 
©¥»ft?nrci:?, MlgfflHI^tS^v^T, tulB 
F 7 h B^teffiMafc t) WSftiffiOlMi!) F 
7 h%^^-r**^*KWfLx MF7 YT&jStco^x 

a^fc t> ©rig©^^^ 2 a^«±© f 7 h 
im^m&mmtLrmwu mwwztiTcm&mm 

®HSfS©i5«©ia*k:E^ • fiflSrTS c tzmgt 

[0 0 3 6] c©0ifij^ati, EPM-r<^BB©PIMf 

v^T, WiS^arc D ©iftgtf gftS 2 a««±© F 7 
h © a 1 g£© F 7 h fcot>T, M F 7 h ^fi-T 
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<mmm-?%z>mi mmmzmfetz* corn 

1 F>y FPgl^fiteg^VT, COKy b*J^*r**»S 

t momm^fc k> <DW&wm&zi&<Dism<D f v f % 

ttZfflmtVYyhZJ&ffL-SltZo £ r> LT F>y F 
©^jStfftSJt&CfcfcftStf, F*y FJ&R©£*ifcg 

[0 0 3 7] t©*S&, F*<y V&fifrDGmiC-D^TftV) 
mmstift F>y FCJ^c^v^UfcRglSMBu {ft© 

nmv f >y f ©jm^ «t d hun? n, Ttom^mm 

[0 0 3 8] JXF©£9&{ffi©iMifc^ 
2 CD F y hJg/aWBf^a© 5 5©— 3£fc»|Jffii 

mils r^X^U-F&HBfcioTfeHSRrtgT*** 
*\ cpu%^4:Lfc»flflia»IHHiBt^«y7 30 
F 7 x 7 J: oT feigSWefcSo j£#©#a-fc{i, 

«<0gftrtfc«, F> F£, F*»6©>f 

£©¥S£®S&@^-^©^-7fc#ij\ 

[003 9] if^mW, 2 ©JI&KHU 40 
72Jcn-F£ftTltt?£n3y7F7x7£fB»*Lfc 
SflEtlfti: LTOfcfcTSfc D , ±15© A*m 
F y F £$#©©'>& <tib C P U * tf»<&fc L 
fcJMgflttlttgBiB (^-F7x7) fc^^-CUffS 
n^77F7x77n^A^t £Df<|iIt3&©i: 
U ; ?-©y7F7x77o^7A©'>ft< fcfe-ffl*, 

[0 0 4 0] W,2<DW>mt, ±fB©y7F7x77D^ 

T*$>Zo 50 
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[0041] gt % m4<Di&mtLT, ±.^Lfcmm 
3 2f®i«±© Fy h^ia-rsotsmiiswsfts 

WTt^o c©y y ^tj- f y 7 5?tt, 

m&sk y? fc i4Sd®ssiciisaft?nTi^ c 

[0042] ^ Ltam^y^^m^tcmmmicm 

2fiJ^±©-ry^*\ -s^ejiifc, -yry-fy^, m 
mvvyzyytkmmmmi&i^y?, 

[0 0 4 3] 

S. 0 1 tt, c©^©-|^fefjT'S57y ^2 0© 
SlBSfiMtHTfeSo H^;-rs<fc9fc, c©7'jy^2 0 

«63S0t-*2 2fcJ;-3Tffl«P*»aW*ai! 

^t'J-y 5*e— ^ 2 4ICiot+tU > r> f 3 0 ^7 

3 0fc^fi*n^9l^N-y F2 8*SSbLX>fyi?<DVk 
t-^2 2, ^ty'r^-^2 4, 01^A'yF2 8fe 

4 ofcfr&l)Ji?nm. 

[0 0 4 4] fflli£P^asSM-r^««{i, lfiSD^e-^2 

*) o Kit, *vVvi/3Q*ffim?£i£5®M&, 7 

Rr«fcfi8W*JB»#3 4 i:, +^ y 'r^-^ 24fc 
©fSt«©®Ki^;i/ F 3 6 *®R-rs7'-y 3 8^, 

[0 0 4 5] «W0H4O*4'iEi4cCO!/Uy*2O<D 

»jwiu84 0{4, mn©cpu4i, yuv^LteZit 

E1tLfcP-R0M4 3, R AM 4 4 , i?OFyhV 
hU^X*E*Lfe**5^*^x*W^ (CG) 4 

fe?>, ^©ffi, ^©^-^^^©-ry^yx-x^ 

ffltcfT*? I/F*ffl@£g5 0, C© I/F*ffllHlS&5 
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4*JB» , rs ; &-^JK»igB5 4*flt^.s. i/ 

F^ffllelgg 5 014, /<7W>^7i-X@8*fil 

[0 0 4 6] »yS?3 OCftftftftlftffii:, 

3 0©T»fcB»JStiftai*^\-y F2 8fc:fcftS#&-r 

*S 0 *lr'J vi?3 0©TSM)W*'\y F2 8fctttf6 
ffl<?K ^^tttBffl'Ny F6 1 ^t6 6«?nt*5 20 

3taa*nTv« 0 ys>3 oicn-r:y?/B<D#-h 
y 7 s*fe i tf * v — r > 7 « * - f y 7 7 0 *±s* 

&S*irs fc, #*- F y 7 s?fcS^5tifcS«??Lfe:W 

[0047] I'y^jbwfctiisnsasi^iB^taKwr 

So 0 6 tc^-f <<y>?mi3— hV vVl 0*^ 

y 7 3 0 tgasn-s t, mmimmm lt^ 

>^ffl*-hy7^©^y^*^AW7 lfc^L7 6 30 

fcrt-i/TRi^tHstu y 7^3 oTWdBw-stifc 

W^7 F 2 8CD#fe-^7 F 6 1 &l^L 6 6 fc^frft 

So SJ46T-ry^^-hy 7^s*?nfci:? 

tU4, 1fm<D$y7lc&t)'{y>?%:&&\y F*6 l&f^ 

[0 0 4 8] ^7 F6 l4^L6 6tS, H443<fc 
tfH 6 fc* L^c 4; 5 fc, 3 2 fflcD / X;l> n tfR 

^fficfttifctfxy^-f p Etfffig£*iT<^S 0 tfxy 

ikpp e t/x^n t<D$m*wmte7i<Lrc<Dt>\ m 1 

T-SSo 0^TS4:?fC, trxv^PEfct /X;l/n 

>Mr$aKft*fT43#?T**. #Hfi£M7:i4, tfxv" 

*BJinf3{:fcfcJ:tK B7T©fc:*f <fc?k:, kfxy 
3R? P E «Eoaiftll©IB«»#»U V * JIB 8 0 50 
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©-fflitw££#3o znaifts, ^>^ag§8o©ft 

l!xy*?P EcDf^tjSUTiKHU COIRH 
^cfflS-fS-f:/^ fi^I pfc£?T\ /X;VnO 
JBBfrSKSBlciffcfflSn*. iKWV^tt? I ptfTv 
ry2 6t^2n^ffllfiPfcjfe*j&trci:tJ:Dx EP 
RWT4b*iS££fc:&So 
[0 0 4 9] F 2 8 fcfcfrS&ft'vy F 6 1 4 

^16 6 ©iB^iJtt, _h»Lfc t!x7*? P E %SBB^S 
M^±> H4fcg*l/fc«fc3te, 20©MhMtL 
Tx 3fflt^HtTieK^nT^So H^>^ffl*-FU 
y^tjfi»bfc*lO*fcJR-f F6 1 

So s/cs c©ffltPgfrso6\ >-7>ffl-ry^'\7 
F 6 2\cm&Zfr%V7y4y'7 iDJMfcoffiw:/* 

CK"K ^ F 7 W fenf-SO F 6 3 t 

*?*£y$m<D'fy5'\y F6 4T35SO Mfc*©ROffi 

fc&Ju m&<D'*v>2'f>?&t)mst.<Di&^'{y? ax 
>rxpffl©^»; k 6 6 fcis«EKnT^«, #-r>^© 
[0050] fiLhttwi/ft/\-F^xr*a*#rs* 

SlilfjcXy > £ 2 0 «GM & ^r-£ 2 2 IC i t) X^ 
T^2 6^0^(00— 7*@KLTffliKP*JIB§f bo 

^i' 'J 7 ^ 3 0S+tU'? 2 4 t «fc t) ft® 
l&^tir, 11^91*^7 F2 8©#fe^N7 F6 1 
6 6 0£xvfj£?PE*IKSlLT\ #fe-r^^cDttffi* 

tr4t/\ ffl«p±fc^oB«*^j*r* 0 4fe\ xy 

OiSfl^l*»IIft»63*^* 5 6^LT§TOoftl 
OrtgPT'i&ftLTVSrXy^-i/g >X 
1 ^/TLT C R Tf^XyW 9 3 tB»**Sl/Tlf^ 
^fffSt, ny^9 0©Xy >^ F^-T/^9 

mv, cti*7°vy$2 omm^m^mcmibr 

l/^So H8t^LfcM7?{4, Xy F^-r/^9 6©F«3 
iJfctt, 77°y^r-^3 >Xn 7*^2^9 5«oW3 

97, F7 F#f5©fe'tfigfcg^nfcisfi'if^ aeH 
7»-*) »cji*LTH«ffi*s« (ccTt4Xyy^2 

o) <Dm&<D®mcfovtc&nfc*ft%5miiiE^yz. 

0 -f > ^ «0 WiSlc J: t) fe S fflig T (D ?s A * gig-r S v ^ 
^s/n-7 F-yoja^'tfis^^-rs^-7 F-y* 

U /n— 7 F — ;F9 90f^fcol/->T{4, ^ 

kR"^"So 
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[0 0 5 1] fiUJJWLfc *§l5£McD7y 
2 0(i, ^^^2 8^ 1^*3^3 CMYK<D 4 

feo^y^EWttz:, ^Fs^y^yy-i:-^ Fv^fy 

7 <fc tfV-tf y * y 7 Ol&BiBftfcflS < L fc t O Tf & 

c n?*f) a, sm-ea&s^-ri/^h^;i/-9 9* 

3. 6MA— feyK }?xfl/y^"j3-;V3 0H 

-fey K -9--7^/-;M 6 5£ iSS^->fcy 10 
F,7j<65. 4S*^<— feybfcL/fcfeCDTfeSCfelW 

TM^Wh7/i/-9 9^ ^7y^y^ci©i 

/4T*3 0. 9S*/<— -IzyFfcU tt£WB©;fci& 
t^x^-Ui/yij3-;l/%3 5MSK-- try K 
3. lMM— t>hfc^Lfcfe<0T*a« o Sfcx a 
^jggCV-tfy^^y^ (09*M1 T/KT) Si, Sfeft 
T-fc?7->7 Kl/7 F2 8 9^2. fey F, 

yx^yy^/yn-;^ OM^-- feyk •9--7-f , y 
— ;P4 6 5£lMS^~ b^K #7 9fiM^— feyF 20 
fcLfcfeOTSSOt^LT, Fv-fey^y^ 

•7-b*y^^Ml©l/4T^0. 7S*M- 
•feyk ^x^y^ya— ;V2 5fiM/<— -feyR * 
7 4 MM— fey McSEMLfcfco-e&So 
[0 0 5 2] ftlx H9fc^LfcJ:^lc % ^in^y^ 

P8 6fc7— H^v*2 ^n^ni. 8S 

MM— feyk 4. 8fi*M— feyh£L/c*><DT& 

3 0 V^-fn©-ry^fe, S5S*^<fc^3 [mPa • s] 30 

[0 0 5 3] cnS©#fi-Yy^©B^a^llJ^Lfcfe<D 
£01 0fc*Lfc o 01 0©«8tttt7'U^OSSS»« 
fifcftf 3828*-?* 0 x /X;l/ n J&^ttttJ Lfc-Y y 7 

i p t «t 9 eeofflis p t h y f %ies l fc*j£* 

-Yy7St?I ptiDMfcftfd^fc/jcLTV^o *H 40 
flSfflT?H\ ^7^^C 1 fc*fLT^-f F->7W> 
7 C 2 li, ^©JlfitfMMM-fey hTift 1/4 tL 
T&'k C<Dt%<Dn4y^<DWm±, 7^f->7W 
^C2 1 0 0M— fe> FO#&OWfi!b% 

y 7 y-r y 7 c i oranttftt 3 5 m— t y f 
i&tWSL^oT^*. conflux 

Ml, y-f Fvtfy*^y*M2fc:|5lvcfc|^KT?& 

«n w-r y 7 *mf. l t bum l tzw&vm&vm. l s <d 
&.frt>mtbfc*><D?&%t l \ nmm, 20^150 50 
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mm<DM^y>7 (yyy^y^c 1*5 <fct>* 
v-tfy^^y^MD k:fctf3^<DMM— try Mc 
Wlt, m&oim^y? <3AYvyy^y^Z2^ 
Fv-fey7-ry7M2) fcfcfrSJfeiBflDSMM 
— b^KOH«*N «S«Wff©«l/5a^l/i/3 

[0 0 5 4] ftt N 7'jy7Fy^M9 6©/v-7b- 
KWfSo 01 lli, A-7h-yti?a-;I/9 9Cjfi 

-;l/9 8*^€.x +^'J7y'3 OCX^yyjfttcjGofc 
ffit, — o©HlSOftffliESf*OPBll7*-^ D S (CM 
YK#8E> F) ^A/J-T^ (Xf77S 10 0). 

[0055] &^ J«TT?Ji, y 7 y-r y ^ <fcD 

BlSBJWrftfcns fe O LTMW? % t>\ H^tc tt ^fe 
©BJffJWfttjns c iitc^Ds v-tfy^fcov^Tiis 
»£o«^v-i?y*>f y*M i kjiftofiir^-r hv-tf 
>f"fy?MZtlc&t), M F 7 h *J F 7 h 

tfc-rxntcov^r^, •Yxnyy^Ytj; 
d F7 i-«?n> netov^T(i797^-ry^K 

&mm&%&(D'(y?\c£% K7 Ffi^«*n**& 

t ii, W&U: X ^•&©Siltt^m$f ft fe CD i: f S fc tb lc 

ei l * v ^ t> © i: -r * wwa warn. 
[0056] ^t, xtiLtmmf-^T) s 
iIF7 hco^-y • *7%8yrr3#«tTftd (xr7 

7S120) o C«D»Ky hcD^-y •*7*SfcS'TS«i 

a<DpiB^, 01 4©»F*y v^mm^M)v-^y\z 

^Lfco dco^a^-^y-pti, S-f, ISMr-^DS 
fc*-3VT0l 3cox-7;l/^#!lLT, rly^x- 
?Dt h*4*r*iflll*ffa5 (Xry7°S 1 2 
2) o 01 3fi, 7C©B«oPiH7 , -*t»LTs aw 

y 7 1 s-f y ^ comm^ik ^ ©sfit-r s ^*Ks-r s 

7;l/«r^-r„ PglSr-^a, Mto^T0~2 5 

SCFmMT-ZlD-XZZ* 1 6/2 5 6^£Dcfc7 t^g 

•T^o 01 3C»x-7;l/«, fi^Wfc^SnSBlMftfk: 

*5tt«M-ry7i:^y7cDSij^^-rt>co-efeD, & 
§ PBWr-^ t>ntct^. —wtcmj y?mm 
mtm-^y-xD^mm^xxs msLr^mmom 

Jy^gTcim-fy^lcXZ Fy F<D*y -*7^SJ6 

09T?tt, 01 lt^Lfcfcdfc, $-fccD7--7;l/^fiJ 
MLTrgFy F©*y •*7?rW^L (Xry7S 1 2 
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o) , %<Dmm:&mLx®Yv b<D*y -*y%m%. 
?z (xr-y^s i 4 o) o t^r, ®Fv bvmm^ 

[0057] mmm^Tc<o<Dmm<Dmmz. zcim 

>y h<D%t.*s mmm±(Di§ftzm2 sstLxctnc 

•7hos^ust«o c(Dt%, &f&-$ft%mm<Dm io 
A^xtsLrcmimmmr-^ d s i^l < l x ? £-r 

DS=Ks X h<DfF«t) /2 5 5+U s x 

;l^$F-y h<DVmife%:^<-0\ctZ>Mc£t), 01 3 
fc^Lfd& F>y h©x-:/;W&3;3 d £ t^§o 0 1 
3fc^LfcM-e&, fc£;Uf$F>y ^ISiWgAi: 

hx-^^1 2 2) ©x-^^^cA^-f^t, 
$Fy hfM5f[£Z£LT 
9 5 = 1 8 X 2 5 5/2 5 5 + 1 2 2 XZ/2 5 5 

MF^hfFfffiflttts 1 6 0tft3o ceo 
SKvFfHiBH* $F«yhffF«i«\ &m?%mV-y 

TlSSfflR V t LT*btlT l^S &<D £ l§] U fe 

'So 

[0 0 5 8] A/7L7cKIST-£DSfcgoVT, HI 

s^r-^^srr^cj:^^ ftbmibrcm^y 30 

^£Dfa^t^fjSLrc7lW;Px-^D t h£f#3 (H 
1 3MIMW) o A^Lfc^rycoPiWr-^ 
^5 0/2 5 6(D^^©M«^EPWJ-r^^fctt, fS-f 
y^Tfe§^7y-ry^C 1 ©Kg^SiO^— fe^hT 

m\s^)if~$$>mQt&%o PgHx-^^95 
/2 5 6^^©^^9iBij-rsJi-a-tti, mjyw 
h^yry^y^c \<Dmmmn ^-^ybx^'Os 
mu^f-zD t him 1 8 t&£ 0 mmf- 

^1 9 1/2 5 6©^M«*TOJ-f 3i§£fcf^>7 
y-fy^C l£DIHg$ti7 5/S—fey h^S^T^ iBb 40 

^i-x-^mi 9 1 t%z>o cnzvm^ic. 

F-y hcD^-y • ;*-7£¥(J!Brf 3 
3 6^— bVK 5 8/^— t^K o^-^ybtft 

[0059] c 5 Lxm^nrcmu^T-^ d 

t h*W»Dreflci:t)A^V^^©|iJ»f*ff*5 (7. 
-r7 7°S 124), CcDPffiDrefm, 3*B LfcHUfc: 
ziY:/^^ F>y h^fiSc-r§*^©fiJ^T?$.o 
T\ mMfcrS^^x-^ D t h ©SAffi© 1 / 2 gg 50 



#ffl2 001-225488 
26 

^tc^-ffSrv v<d iffiv h u -y txzmm u mc 6 

4X64 @fi?)A«^v h U >y *X CTVV-yV XV h 

7x©A^^{iH^©^±4 x 4 ii Ltct\ mmmx 

H\ 6 4 X6 4<DA^£<9Vhyy7X£/f|t,\ ^cDfi 
gPO^-ftlOl 6X 1 6cD^c£toTt>lM (0~2 

55) (DfomcmQtfK^zoicwmzmsbT^&o c 

V v 7 X k: <t D ti^ F 7 h ©SKM^^av ^ fc 
©fgf), F7 btfffl£ft-e;^s^\c%3iir%$^7° 
*»9o B e y e rM©HiiThy -yyx 

y*~7*mfe-t%iaz, ^©ffi£D#^, M^tfiifi/^^ 

[ 0 0 6 0] M F 7 b D t h *W*Drefl <fc t) A 
-y^S 126). *g««RVi4, *<DHfSt<DiiglcfB^ 

i5Z(Dmmicmg.(DS^y>7ic£z, f^ h%j^j«"r* 

[006 1] S^;l/r-7 D t h tfHttDrefl 

wToi^ttt, aiKvh**7, mm$.L%:^m 

Kb, HfciB*fitRVfc«0*^A-rS«yi*fT4"5 
Uf77S 128), »fc©*W:/*fc:J:* F-y h 

[0 0 6 2] il-5 LTMF-y • *7£&/£U 

ISSffiRV^g-r^Ma (HI 1 Xf77'S 1 2 0) 

/ci6^F-y hfflr-^D x**J6S«yi*ffft^ (X 

T77S 1 30) % cnt«Has*iB*^eosas[Kig 

(Xr-y 7°S 13 5) . »Fy hfflr-^D xtt, 
[0 0 6 3] 

D x =D t h • Z/255 + Dtn • z/255 
cCt\ Dtnii Hi 3©?^7tea-3VTPgi?r— 
7 D S *^*«>^85 F >y h f-?t$S„ Sfc^ Z im 
F >y h *^ y©^<Di¥Wiu z ttgj F >y h ^ > £D^ 
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"8-£>IWMfe&3o D x HWt-$ fciBx-* fc^ft^ 

•pTV^ 0 <:©£?};:, $F>y b©#:v-*7£8fcrr 
^tlfcoTii, ^K7hf-^m<, il^PaF-y 
hOr-^^-g-LfcD x *ffl^T^3©tf#S&W©7< 
*:ftfif«T?a&3. CCTBiatftJ:*!?) Z = 2 5 5X 

Dx = D t h + D t n • z/2 5 5 

(Xf-y^l 3 0) 0 $Fy b©fF«tza\ 3 
#^F-y hfFffiifcJt^n«/jN?V\ *HSgfi»jTtt> z 10 
= 160i Lfc 0 

[0 0 6 4] XfyfS 1 3 5T\ ffiftHMAD 

Ufcli&©S!|M£i^^©Hfg©ji t> ©B*teBfj£©* 
2it3©T*&3„ i&F>y Mcoi^T©*:/ 

SttTlS«*lll©P»r*fRfflRlc*fLTs SgPMtfffi 
/£©*» ( 1 /4 , 1/8, 1/16) *f5f«-TE#S 

[0 0 6 5] *fiEx-2D C*»ift^ ffiF>y b£* 
7 (SOT^^C HcfcSKvbJfta) tLTcfrm^ 
£fiJffiL (Xry/*S 1 3 8) , IK7 b£*7, f 4 
fc^J$LTl/>&©J§£-fcfi, j*K©ffil^FyK BP'S 30 
vJYi/TyjyZC 2lc«fc3 F-y b CWT, $F-yb 

7S l 4 0) o $F>y b©*:/ • *7*8K&r*ffl31k: 

•o©t, 01 6\c*LTc®Fy h&mmni-^y 

l£%?X9mt2>o $F«y b©*> • *7*8i£f 381 

TaT'ffiiELfc^Mx-^D C*^F>y bffl©Kf«Dref2 
4) o CcDHfflDref2fi, »§ Lfcffi!ifczlfi©{gl/^ 40 

-r yincx* F>y h^ja-r^jws^oJWje^tTffco 

JE£r#©r-£ D C fcJSDTWTgSti** LTSSL 
fc. H{iDref2tMiEr-^ D C £©ifl$M 1 7 tejj* 
"To B/^i^t, HffiDref2%, W®T©*fin?&3 
ffliET-^DCCiBjRfcbTag^fSCtfc.tDx HIS 
©TK$fctt±l8ia< © F -y b?M©?I®^\ «£>|ig 
aB*WLfe«^©^SE73 iqlt-SCKHTf^US F >y 
bJM©SLft Grvb«>«B§l*) ft2«qnjf*ci:*« 

50 
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[0 0 6 6] *E-r-£ D C Hit D ref2 X b ±% tfft 
It® F y htt*y?% fcWBf U SUffiR V OR F «y b 

it, xmamutt, #122 *g*tt£ u «iet-2 

DCfc«fc9MiE£ftS4ii:Lfc)b\ 0/£lii£-f fcfe 
»SmX2r>Z> 0 flKF % *KEx-^DC^HttDref2JWTfc 
PJRrSftfcifr&fcfcJ;, $F-y h**7fcf *fcW»fU 

e*«Rvt*o*itx^«yi*ffft5 (xf77s 

1 4 8) o 

[0 0 6 7] ±KELfcS*fflR V©$£©^r££LT 
^*77 p P-^^#K.P,n«o Mm »F-y b 

>y Mc-ot/VT&Aftx— 2 D S fcS-^TiftaTr^ C £ 
#T»*So «F>y Mco^T©eS«R V**«>«BI» 
©-ffl&Bl 8©HHJ niLT, $F-y Mco^T© 
MUftfR V©*»*flj»©-W*H 1 8©ti$ffiB t £ L 
T, #^^Lfco Hfcx • *7£BB£"r3fl| 

( c c Xim F >y F) tov^Tti, lB?5r©f*— * fc*^ 

01 9 tc^-r <t 3 ^F>y F©«fgS t ilK-y 
SS n*I^Ts ISSftRV*, SnXafSt (att 

[0 0 6 8] C5LT»Hy F©*y-^-7fc|g^aR 
V©Sgt^fTaofctf (111, Xf^7S 1 4 
0) , *fclM8fH>*ffft5 (Xf7 7S 1 5 0) o M 

£tc<tD*i6«o l§^V-rn©F>y ht»)6tsn4fr-3 

rcM&icimmMRvimoicmfeznx^&frz, m 

^ERRfcii, MIttDCAlASn«„ IP^, ^©B 
« fe^T^Il? n S ^^feg^ < f# 6 ftftfrt? fc © 
T\ ^©Sfi^PM£LTf^tl^©-efe^o ffi73, 
rIF-y bfeL<(i^F>y hAM?nfc^tti, #F 

©Tctc ftoftf-^ d c t<Dm&i)\ mm e r r 

-So 

[0 0 6 9] £fc, ^Mfi£f(©®a*fT*^ Uf77 
S 1 6 0) 0 Xf7 7S 1 5 0T*^enfcl?MfcML 
T, »BLTI/^a3fS©fflaii3Rt3f^©fi* (01 2 

<NRD WtT> ci©^M^ffiiSt-r5o «±©®a© 

«x ^©H*tC^»LT, ±3LfcXf7 7S 1 0 0JX 
[0 0 7 0] CoLxm^y Fi:»F-y h lets 13^ 

*\ 0 2 o x$>z> o atj ? ixtc mnf- $ m&i 

(mMMXlt, 56-63/256 
©US*) Ttis 02 0 (a) , (b) =y 
J b S/7 W > 7 C 2 fc J: ^ F 7 b Etf-jWftas ft, ^ 
-op§iS-r-^^<S§toftr, 3f^©1S«rtfcfiEfe 
•T3$ F y b ©SiJ-a-ttiii&n LTff < o 
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[oo7i] vmT-*wmmm*.zm mmm 

6 4/2 5 GSLt^WK) T*&> 02 0 (c) fc 
«£ 5 \c s $ F v h <Dm^ fe ifftPir 3 tf» F <y h Of E 

(Hfi£MT«9 5/2 5 6«±OiRW) tftt, 0 
2 0 (d) , (e) fcjfVf^fc, »F-y MiJft&nU 
^ F >y h ©iJ-a-fiM^LTfr < o 
[0 0 7 2] iair-*tf5gte:«fcHRW (H8PJT*ti l 
9 1/2 5 6«±©» fcftS^ $F-y KWgjSH; 
frfc*ttS:<fctK 02 0 (f) , (g) Ic^-TJ;^ 10 

ntfx 020 (h) t^-rid^ Mctsrai 

0 0/*— feyhfcfttK ffllttP©^ffi!fl«*©* 

[0 0 7 3] JiUJiWbft3«atWlcJ;ntfx 5fefc«S 
(?)Si//y^ta§ F-y h^^-r^^JtiHcoV^T^ 

2^ fcgoffi W y*?\ci.%> F*y h- ©JgJSR*ffa: 5 jS*5 20 
fr*BfcJ£U $F>y hO*y-*7fCjSUT*g*«RV 
*«STSo Lfrfc, SF-y hfcov^T©WBrttfflliW 
r-flfSt J: Off $F>y Hco^T©«T&DI!f: 

II?n^o ifc, SFy Ffco^T©W»f*5fetff«: 
oT^SO?, 01 3©r— ^WcfcW-SAftx— 
X U^;l/r-2 D th£ © W#£jigjfcK£-r 3 c tc <fc 

[0074] jgtc, x*x-^o»fia^^«aeiB©fc 

f?fc^F-y F£#x t©8Hfc<fc9»Stf»^i:£fc 
i@ F >y F X fct/^«t^ fcMcrS^ F vY<D*y 
• ty^WsbZ^lc^ A2»T-*tf<:©teH©±ffi 

F>y FO?^ F>y h©*> • *y*MWij£LTft < © 
T% r«F-y F£$F«y h©?g£©ffl££M8PL^-n^ 
V^jRW5tt»fll6n*. 40 
[0 0 7 5] &*5, *h^mt*«, ^/Fi/ry/:/* 

C 2 b>7W^C 1©IB«^£01 3fc^l/cfc© 

[0076] ( i ) mm?-? m&^mm 

5 6fr5> 6 3/2 5 6) T?«\ tyj 
F y7W C 2 ©awtfflB^snS. *©E«*{4x 

[0 0 7 7] (2) X1J-Ztl%VgmT~$<Dmn\C]&V 

TA^&ffl£&3^/ Fv'/y/y^ c 2 OGRWHW 
Ait 0WtWPtt5 8/<— fe>F) kft«J;»)t,««Wn 50 



#ffl2 001-225488 
30 

§^7^y?C 1 tcfcS F-y h©Jgj«tfP©&?tt, 12 

-^^6 3/2 5 6%Ik.§^ ^/y/y^citJ; 
S F>y F^JM2tl£C^c&S 0 ^/F:X7> 

liv HffiMTii 9 5 / 2 5 6 T*&3 . 
[007 8] (3) 5^h^7W^C2©ESWW 
ftAffi£&3ffi£DPfII7-^A^<&3^ 5^ F 

7WyyC lOgfiWStt, HWr-^Cii^tSffJl: 
CTLTiijOnf^c UStM-Pfis pgWr-*tf l 2 7/2 
5 6 S t =7 4 Y i/T y-< y$ C 2 cDfH^*{ifsM 
B»r-*#1 9 1/2 5 6^S^.«fc, *©I3^ 

[0 0 7 9] (4) ^/hy7y/y^7C2©fH»^ 

[0080] Ltctf^T, ^mmm^mmy^m^ 

1t7VV9 2 0T^i^ m&<Di&^y? (01 3T&7 
/hy7>/>^C2) fCiSSSK-y F©ES*^** 
i;ftSBWr-^WT©ffi«^&»fi©»v^>^ (0 
1 3-e(i^7y/y^c 1) fcct^rf F>y nwg/a*« 

^LTt/^©T% ^F-y FfciSESjb^jiF'y Met 
[0 0 8 1] jet, fiWy^fctS F-y yommMJ 

y?<Dmmm*m±t%5mmT~i?&cf<Dffimfr & w 

kW-afcCfcj^av. Sfc, m^y<7lc£% F>y 

[0 0 8 2] ^/>^©IHe^fi*t^^Pg^ 

T^S. f^T, PgfSA^#<^SfcotiT, ^/>^7 
©F>y htirf/y^7©F-y hfcjiSm^Snacfclcft 

t) > m-<Dmm^mMt?><D\c.jm^y^(D f >y h 

1 0 0/^— tyh (A*x-^2 5 5) icitf 
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>? m© mm t i > 5 wo* z t> £? * ia \ 

[0 0 8 3] ttJ^BHk:35W-*#ffliiai3feO<DaME 
ft^ftS 2 8«J^±© F 7 F *lg©lt&3 2 «§i© 
•Y fc<fc (5 F 7 F ^Jgfiic^^ C £ Lfc-H»J 

*RWctm&, iJEWKWfcHSSn* feci? ttft 

Hit»S5 (1 : n : 2x n • •) £LTfc<fci^ 
U ^fWWi (1 : n2 :n4 • •) fcUt 
±V\ CCl?n = 2, 3 • • • (2.1X±©IE©^ 

IS) *HSS0ijTii, »K-y hOWBfto 

***WTtt, ffiF-y hOW»f*5feffl/fe*^ $F*y F 20 
[0 0 8 4] $fc> *Hj6MT?ttx ->7>f7-(fy^t 

oi/->To*»ao)S4« 2a^-ry^^fflELfc*\ 

Jxu^77v?lc^T^m&<r)m%:&Jy?*ffifr 
-&t>#TRl^%<lt$>mL5.Z%:\,\ ■jyt'te, CMY 

•So 

[0 0 8 5] &&m<DC<Di&<Dfffiffl\C"D^Tto 30 

If^yi'itffllU iBftOffiW^fc.fcS F*7 F 

mtU F 7 FgOJl&S 2 ait«±© F 7 F X&lifr 

P±\c&mzti5 F7 F©*S?SH\ -Y^ttffiffl©/ 
X^CIt^tfXV'jg? P E UlWaItZnEsW/X<D& 

£ («EERtfimsi^iffl) **mrr*cfct:j:oiwirr 

U F >^C2 ffl£D7X;l/ 6 3 £/Jvg F 7 

m F 7 F^*g F 7 F, $ F 7 F->/>g F 7 F tWtm 

A^x-^oimtsuT, rr*a©Ky f©*> • 
©*> • *7**asa»©?a*pMLor3we , r* 0 

*&©Ky F£/Jvg©F7 F#Jgj££ns#?fc. H2 
1 tWStfc. 50 
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[0086] t©nfi£fflfc,fcftt& mmBMtomzfr 
■£ „ *g© F7 ht >m<r) f 7 f <Dim±<Dmf?<Dmw<D 

sfiHfcWfc*. sfe, F7 Mi*g*.* F7 f^ewt 

&3fc#\ ±I2H»J©M F 7 F fcfflMi?-S/h& F 7 F 

?tk ffl«EPtciy:ai?ns-r>^fi^a<at)^ mis 

[0 0 8 7] ftfe, ±S© F*7 F £/Jvg© F7 htfHU 

U If xy*I? P E fc9nEPr*WEE>WXfl!>a3*BJ|E 
F 7 F i:/J%g F 7 F*fT-6^*«« 

© / J: 0 t^/Jn© F 7 F £7Mf 5 ©T% T^g F 7 
F F*7 F©9J^{uB©1 s n?r^i;Sil fctffcv,, 
F*7 FSffiHtov^Tfc^ ^h2©Pf(i:Pl5£^n§ i £>© 
T«a< , 3fflStt±©S© F7 F t «fc«B3f!lt.nrffiT? 

*fc> C©^»jTtt, miUMWm 7\@F 
7 F©Wift-3l/^TfflilWx^^^ffli/\ /jNgF'7 F 

%2>t>\ h<D*y - *7<Dmm*. cne.©#ffi 

t t ©T lift < , 4Mooa^ © 2 ttft:#S 

7 f tf/j^ f 7 f © nmimm? % c t 

ff bTfeS^U ^gF7 F0WW*ftfcff&51t*fc 

[0 0 8 8] ^SHOSf30*8fcMfcOV>TKl|i 
TSo ^3HSSM©TOJSati:, Si, S2^fi6«fiJt|flI 

-©/\-F^x7S^c*fi^.s s-ry^K, i/ryjy 
■>ci, ^^Yi/jy^y^cz, ^-gy^^y^u 

1, ^^F^7>-ry^M2, -rxn^y^Y©tf 6fe 

tioTHfi^is^-rs <: fcitftwe**. d©nsfiM 

H2 2t^LfcBfilE^»P-^>*W?n 
Sfc^ Sf s «iB*©KPx-^^A*t-S®a^ffft 
^ (Xr-y7S2 0 0) , U^T%?m4y?lc-D^T 
<D2mm%W£Wrt-$% (Xr7 7 P S 2 1 0) o C<D 

$&ry?tc"D^'z<D2m{£<D9Bmtt^ 02 2ic^Ltc 

[0 0 8 9] mjy?\c-D^T<OZtiLit<QKm%fTlSir} 

it&, ris©aa§ 2mm^yry^y-> c 1 , c 2 tc 

o^T©2ttffc©MS£fr&v> (Xf'^S 220), 
IBIfiltiig©^*^ 2aS©v-tr>^-T>'^M 1 , M2 
fCO^T©2ffl{fc©$ttg£ff&t^ (Xf77*S 2 3 

0) , lfc^in^>^ Yt-Qi/-'T©2fift:©Ma ; &tf 

fta (XT7^S 2 4 0) 0 IP'S, «BLT^3Hff|fc 
Ot,^T> ±g|5l?6a^©-ry^ (K, CI, C2, M 

1, M2, Y) ©2iWMMTS;a©fJ&S. 

[009 0] S^y^(c^t,^T©2fi{t:©5aa{i, 02 
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^y^lCD^Tit, mffiiZ 6 4 X 6 4 gSO^SWv h 

<7y^x (7;p-7^xvm>7 7x) ^-tst 

IckZVv h<D*y - *7*m£Lrc'{k (X777°S 2 
1 2) „ JRKyh*«*>T»»*«»S^*WBfl/ (Xf? 
^S2 14), *y<D*£fcfcj\ 75^F CfcitfFM 

fciii*iB&raMa*ffa^ ut-y^s 2 1 e) . 
cmtDy^vicmozwsttzmmzfi&s (x 

X77°S2 1 8) o Cltl6Ci79^F Cfc'iff FMti, 
S 2 2 0, 2 3 0) \£W>T4ffl?Ztctb(Ot><D'1*$> 

■So 

[009 1] ^t, 024(eJ;oT, ^r^SfcttV-tf 
y?^^<DA-7F-yli (Xf7yS2 2 0, 2 

30) fco^TWiw-*. c<o«itt, 

«T?WHLfc/\-7h->«Bl (011) £|sm©jM 20 
%^ty©T\ 01 1 ©^a£l»IL > fcL<&^lf(©X77 

u wy$jy>?<DM'e<<r)mmc-o^Tiz ass© ft 

fc^Lfcc *;V-f>^»^n5t, £f79^FC 

3) o T-tfy^-ry^t^v^TcDMa^-^yT^n 

{J. 7 9 y F M*fl» 1 -P» S *^5^0!pJff *fr& 5 C £ 
fcftSo 7^FC (FM) sWBlfctfftfcf, Jt^^ 

o2fflftaaa CH2 3) fc^vTjSK ytickz f*7 f 30 

tt> »K*yh (CI) ©tfy-*7©i&E, SSttRV 
C (RVM) ^SgfSMa (Xt 7 7S 3 2 0) , £ 

iC^MADu%ilBK.fcffiiEx-^DCC CvHf;/*©8 
-&{iDCM) Sffia-r^ftaSfTft? (X77 7S3 2 
5) „ 

[0 0 9 2] flKf, S^y^t-o^T0 2fifc(DMat 
^TS4*^OK7 h**>fcbft«^ (FCMD* 
FM=1) fcfci\ i'TW^i't'OraiFfh^ 40 
A£ L fcPgH7- £ ©snfa t Mfc e. -f 4- y t b fe fc cD t 

issffiRvc, RVM^ifUS-rsjDa^fra^ 

(X777°S 3 1 5) „ MPtS, 1^7 Kick 3 F7 h 
^y^wuxvyy^^y^^y^xz.^ 

% F7 hSJglS-rSfcliRtfat^feN v^W^C 
ims^^y^^y^u 1 fcj:*Ky h%*yicLtc& 

©£#&LT> MIHBRVC (RVM) l/cffigM. (r v 

c kte<fct?r vmk) fcKJ&f *©T?&3,, ^©^ X 50 
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f'y^S 3 2 5H«, tfSLTV^««©j£$©jM? 
»©ffiR^6©J6»Ki8 A D u*toAft«Er-* D C 
C Cv-tf:/*<E>#&fcj;DCM) *ffdc-T*®l*ff«:5 
(X77 7S 3 1 8) „ 

[0 0 9 3] H-T^^KtiS F7 b«?ntl^j: 
*^fc#& (FC, FM=0©#&) fctt, ±K©MIE 
7-^ D C C (D C M) ©fMSffa-afcSK X F 7 h 

iSF-ybW fcLfcarafl^WWL (X7<y7s 
3 3 0) s »Fy F«^LT^ft^*&fcli, mm<0 

fg^F-yh, w^^Y^ry^y^zz a^tcit^ 

WMy$<<y9M.2) tiSKyh («Ts $F7h 
fcnf-S) <D*y • *7*m^%m&tfifto (X7-y 
7S 3 4 0) o »Ky F©*^-*7*St£"rs«iafe: 
o^Tfi, gfl^flfcfJ (01 5) kB*ft©T?H^I4# 

Ff7WV*C 2 (Y^yM^MZ) fcJ;SF 
-y F HflSMTttx KSffiftSfcaJHU £g 

ffifC©#^/?-el|IEL/cP§P7-^DCC (D CM) Ifi 
j^F-y hffl©|g«Dref2 < J; V*%^trgfr<D$m*fi%i 
bo C©BWDref2tt^ MB LTcWMkW&.dM^&'f 
y^\z^ F«y Fife^-rSft^cWJttt-efeS. 
[0 0 9 4] MiEr-^DCC (D CM) *WiDref2 

zv^imim f >y y%*yirz> t$mu ss*r 

VC, RVM K «y MWlfftt) ^^^o ffiyj, ffi 

iE7-^ d c&fflmnremjcFtym-znrcM&icii;, 

»Ky h**7fc-r«i:WBfU SIIRVC (RV 
[0095] c5LT^F7 ho^-y -*7i:iesffiR 

VC (RVM) <DM.Wt%ft%i-3rc®. (XT77S3 4 
0) N 2cfc§IMfff-g£ff&'5 (X77 7S 3 5 0) o M 
gSYWli, ffliEr-^ D C C (D C M) ^SSSttR V 

c (rvm) *wM?%z£ic£*)>£V)%o mm^-rn 
<d F7 f fejgjasna^-a aissffiR v c cr 
vm) imoicmm-gnx^zfrz, PMERRts, 

TOfiDCC (D CM) *m«n«o ip-^s ^©B* 

S F 7 h L < tt?^ F 7 F nfc*&fcl4, # F 

©7Cfc^:-pfc7-^DCC (D CM) t<DWdh\ WM. 

7 Fjb^fiK*nfc*-&t»i^ i/7^t>V-tfy^©«F 
7 FtftfySftft (^fiic^nfc) ^**LT, IS^ftR 
VC (RVM) *>m, ffliEx-^^ft^Lfc±T\ It 
g±IBX777S 3 5 0JMT©«®%ffftr>TV^^ 
6, •IffllSfcWiSLTiH'^fcJ:* F7 h*«3 
nfc^ta, ~>7 >RX$WV?'(y?<D F 7 h «0 
ISSffiRVC (RVM) fctt, 0T^fir 
vck (rvmk) cniti OPMftS 
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(XT-yfS 3 5 0) tffrfttaftacfcfcftS. 

[0096] &Lt<Dmmn<Dwm<o&. &mm«m 

S£ff&5 Uf^S 3 6 0) o Xf'^S 3 5 0T 
y^^OZffifcCj&S CXr-y^S 2 2 0, 2 3 

o) k:3lfrS!!v^TfTat>tis-rxpY>^©2ffift:offi 

a (Xr-y^S 2 4 0) T?f±, ^7^>^^-li'^ 10 
^© J: 5 ftMifTftfr?\ ifSfc «t 3 

[0 0 9 7] tt±KiHL&^aiWfcJ:ntf, ^fecoB 

JR-f J^fcJSKy ->7XRtf 
V-tfy^C-r^^fc ±« F>y b*%j££*lfcfe©i:&ft 

b> b£J&£f 3<i£tffti,\, S^xD^^tiS 
-f) ©Sfr&fcfcFSLV'o HS^ ^7Wy^, v-tfy 

TcMGiaz, htcfr^sry^yz, ~wy%jy>7\c 

<fcSK>y b*^$£ft7ct>©£^ftLT, MSIRV 
C, RVM©It^T&oTl/^©T\ H^y^fcJ;^ 
F-y btf^fcft^ftS^teJi, ^<9F-y bOSHfc 30 
its 1/7 y, v-tfy^cDF-y KiM?tit< <ft-5 0 

M-f ^<DF7 Yorm.fc'yryjyt^ 
^iy^^y^it^h^K), ^hi/yy^y?, y-cb 

[0 0 9 8] ftfc, JJEomiTBx JR-fJ'^fcS'T' 
#^fe<o-r y^&tufs-^ T-e y^-r yv ices 

Ht, ffl&&<D-ry>;£LTizmyy->iciu.ftic, 
z5Ltcm&<Qi&^m&&-iy?zm^rct)s m 

<fc« F-y h*^j£Snfc#g-©i|gmffiRV*, ^M~?Z> 
[0 0 9 9] *|C % *HHJ©m4©^MMtCO^T^ 
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F y b*&f&?ZfrmwWm$k*i'7y%£X$v*i 
-7b->©a^ 02 7k:^Lrc. 4 

[0 10 0] 02 Sk^LltX&fimhStl^t. s-f 
r>y^S 4 0 0) . W5*iF»iaHtt«%*^IBRx43J: 

tf as?? ift(ft«*^^8R y ^n^ftffi o £ftvr 

S^-e^^o ^tiltOB*©«ft^fecDfl®K (x, y) 

icm-J^te^y?* 2 fliftr s«La%ff *v\ fsufi 

KRST*^»S«ia*ffa5 (Xx-y^S 4 1 0) „ 

v h u vtxfrzmfr&ztircMmK d t h timnv 

m&K (x, y) fc*Jt«L (Xr-y7S4 11)^ 
©«f*tJ:»)|MIJ:t>**W-tUfJiR-i'>^fcJ:* F-y b 
«ntUKdot (x, y) %^y^L (Xf 
-y7S4 1 2) , *tUeWT?tt*7fcf« (Xf'^S 

4 1 3) o $fc* M*f*tis Sh'y^k: «tS F-y h*^ 
fi82 ti?fc»& t ttflt 2 5 5 *\ Sfc F -y h jW^^S tt& 

5 4 1 5, S 4 1 6) o 

[oioi] ^t, m^y^ic-o^x(D2mit(Dmm^: 

S^)-T^ ^7>'fc-3V>TcD^iEf f -^Cx^465®a 
#fT&5 (Xf-^S 4 2 0) „ ^iEx-^Cxtt, * 
BLTV^Hfiai^y^OliiSx-^C (x, y) 
fc, Mrfy?<0fflA ! r-Z1k (x, y ) ^riin^^c:i:(<: 

yia^F-?b«?nW« (K (x, y) © 

fc< <-r^ ksictztctbr-hz, ^iex-^c 

C x=C (x, y) +K (x, y) • KCW 

[0102] mmnmi*. *»#^fl«Kcwtt, « 

/>?^Mfc-rn^ ^7> 

jy-trtDYvh t,m L i%mci±&f&-zn j Pt < ft d % « 1 

«fc t) ^ftfttfiii, ^7 ^y^OKvh 

[0103] $'7visAi£W?zmm7 t —$it*mELit 

'ik (Xr-y7°S 4 2 0), ^t^rvtoi/^T© 3tt{b 
Ma^rfffta (Xr-yyS 4 3 0) „ CCDMa©l¥« 

^T®»awe6»Eafi!ii7*-* c c r ti^t^, ^7 
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[0 l 0 4] t/7y$fi\L'D^T<DZmmWtfj%i^ 

urrssoa^ffaa (xf7^s4 5o) „ sfiftsaa 

[0 10 5] i^S^fp] (^7 F*HB££fl) (0 

f£«£^f ^ x fcfit 1 1cifS>? V * y b L (XT7 
7S 4 6 0) , ±iiS#lRl©ffil»Wfi (Hma x) 
%TcfrZ$m?& (XX7 7S 4 7 0) 0 i^g/fl^ 
^K^T^&tftUJ, ±$LftXf 77S 4 1 0^5© 20 

(rJ) <OffiH^-r^y*ffll/clM^^V><>h-r^ 
WMZftftd Uf-y^S 4 8 0) „ ^©fg, iJ^lt^ 
fa©ffi«tfJBi|ttJ* (Vmax) £jg*.T^3fr«SBrL 

Ur77S4 9o) , iB*.Tv>aw-ntf, ±$tfcx 

f'^S 4 1 OfcMoT, W&HDjg-fo 
[0 10 6] mz 7fc«L-?T, i/7>^ICO^ 

^t^7>^\C-0^xm2 5XT77S 4 2 0 30 
TjRfcfcfclEf-* C x fc, RID<X-r7 7S 4 5 01? 
MSLfcJSMMC d f e r%inATs ffiIEf-2C c 
r£5fctf)3»Hf&? (Xf 7 4 3 1) o W6x 
• gLT<^3H|g©Ptf!x— £C (x, y) Jc, ftjSf 

trt§fr<D$m*fiit5 0 Kdot (x, y) IP 

flBOfluEx — £ Ccr^l ©MfiE d T h 1 
W&tM)$ffi*ft%? (Xf -y7S 4 3 3) o ffiiEf 
~$ C c r *\ $ 1 ©ISfit E d T h 1 «t D Xmtllis 

zmmvwit^mmm < * zvmm f 7 f * 

Mt^fcLTCdot (x, y) to^T, 

l®K«yF**yfc-f£*aS!*fT8:5 (Xf>y7 
S 4 3 4) o $7c, »Ky h**>£L;fcCi:fr&*g|| 
fitCRS Ttiil2 5 5£An (Xf 77S 4 3 5), 
ffliEf— * C c r tSJIffiC R S T £©fiiM£> ZlS§* 
iCerr fcLT*4&Sjaa*fr*3 (Xf >y7S 4 4 50 
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0) 0 £©?ag!^C e r r&, J^LfcSSf£JSK*!l3l 
(02 5, Xf77S 4 5 0) tiD, ^©HSticffi 

[0 10 7] Xf 77S 4 3 3tfc'lT, ffiiEf*-#C 
c rft^lCBMftE d Th 1 X^±^<^tm«iStl 
MGtiltt, f|l©|ifiiEdTh HC<fcD'.h2&^2©i& 
fit E d T h 2 <fc D**^«»5fr©W0r*fTa5 
7S 4 4 1 ) o ffiiEf-* Ccr*\ £ 1 CD IHffi E d T 
h lJWTT^2<7)ilfSEdTh2<fc0^l/^Wif?n 

fc$F*7 F^JM-TSkLTCd o t (x, y) ICD^ 

tx ?j hyry^ytczwv vz*>t-r%%m 

Zftft? (Xf yfS 4 4 2) „ icfc, 
ktfcCfcfrfefeSltCRSTtH:*! 2 8*SS^"S 
(Xf 7 7s 4 4 3) o JEfc^ WEt—HC c rtf, $ 
2 ©HfitE d T h 2 JKTTf *S KIBf^tlfeW^-t tt, 

zvrnc \m%k*mt>T f 7 f %j&a L&^tmm u 
cdot (x, y) toi^T, wm<Dyyyjy?c 

1, C2©F*7 h*mc*7ttZ>WmZft% 1 ? (Xt 
77S 4 4 4) o Sfc, MM© F 7 F ^^"7 k Ltz. £ t 
frS-ISSfitC R S TfcttttofcSSTS (Xx-y7S 4 
4 5) . 

[0 10 8] JX±T\ aiLTV^a*fcH-ry^t j; 
t> F-y Fft^SnTV^ftV^ (XT7/S 4 3 
2) . '>7y^t^^T3fiftL, S F 7 F C 1 , » 

F>y f c 2ovfn«^jsR-r«^a5«^m>-rnt>^ 

<D F7 F*^?tlTV^ii^[C{i, Xx-y7S 4 4 6 

icymitffirU yyy-fy^ci, ^^vyyy^y 

^C2fcO^Tfis K^hWL&KOtL (Xf 
■y7S 4 4 6) , flKT, M^fiC R S TfCti, «2 5 5 

fcaBrrsfflgfcfffcd (xr-y^s 4 4 7) „ ai-s, 
fe^y^fc<tD F-y btm$,znT^z>£tfrE>, yy 
y&ftoyiry btt&a&Ts LfrL&tcfr&yryvm 
F-y F*^js*nrct>©kL*aLTje«ftcR s t* 

[0109] ±mLrdm¥-y bom^o^m (xf? 

7S 4 3 4, S 4 4 2, S 4 4 4fc«fctf S 4 4 6) *JJ: 
tfBSfflC R S T©K« (7x-y7S 4 3 5, S 4 4 
3, S 4 4 5*$cfctf S 4 4 7) %ffa^fe«, ±SLfc 
«Sa«MO«gffl3l*ffa5 (Xf 77S 4 4 0) o 
[0 110] «±tti||Lft»4*8l«fcJ:ntfs 
^7© F 7 F©^©W^t <fc y , ^7 W 7^©fl^ F 

>?\c&z> f*7 h*^j*?nftf^t(t, ^(Dnm^yy 
wy^©F7F*^?nii<*s 0 £©7c#k jsw 
y^^^xy-ry^ (^^v^iv-tfy^-ry^) to^ 
t, *n^n*s©^fctt*^^#&Tfe, S73©f*7 
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imm<Dj y ? mmt % c t &t°% mmm 

[Olll] CCX\ immMMlcls^T, X7>y7°S 

4 4 7fc*5t^T, >-7W>7©F-y F^JMLftWc 

t>WfeSf\ ^yyyy^ic-o^-ztD^mucRSTic 

%o ^MMMXtt, 02 5t^tXf'7/S 4 2 OTv- 10 

ry-jytnc-D^Tcoffimf-zc (x, y) fcii^ 

?<»3x-£K (x, y) ZM?lT^Z,o LTc^o 
T, H2 7 tc^LfcX-r 'y7"S 4 3 1 X^tcmiET- 
2 C c r lis 

Cc r=C x+Cd f e r=C (x, y) +K (x, 
y) +Cdfer 

[0 112] Xtv 7"S 4 4 HOS^Xs H^y^CDF 
v hZBttLTc^lc, ~>7^>^tO^TOMi 20 
CR S Tlcffl2 5 5^ftAU Ctl£fflIEr-£ C c r 
^&MlLT*i6^?lje^MC e r rti, 
Ce r r=Cc r-CRST = C (x, y) +K (x, 
y) -CR S T + Cd f e r 
t%% 0 CCX\ > 7 © F -y F ttB&LtcM&lc, 
i/Ty-fy-plC-D^TWy h<Dmm^^Mt^C 

t ft < , i/y w yv ic-o^T<D$£%m c r s t \cm 2 

5 S^SSLTl^C^^P,, CCD^CDSSWCRS 

^SWLTi/^o BP-^ 30 
K (x, y) — CRST = Ke r 
JlWiliW^So H-T^OF-y F* 

B&LfcM'&lcl^ ^©g^h^Xxy 7°S 4 5 0T?M 
*)<Dis7y'(y / 7<DY'V Y-(Dl&mcRM:-ZtiZ£tlc%; 

B^y^icD^TtD^mKRST^ moizm^n 

ZOttmnKW, &fy?<DV8MT-2K (x, y) 

*imz.z$iM (B2 5xt7ys4 2o) a, mmm.y 
ytic^Tom&mmzhnK&wmicirmL, myy 
^(DY^Y-^m^htcm^iL^m, n-ry^F-y f<d 40 
•*y -tycomm*. fflm<Dzs7yyyz<DFyh<r)* 

[0 113] *^©^5©^j£MtOI,>T^ 

>y b<v*y*7%m®y7yyy?<DF y YvBmcfc 

VkZ #3 t 0 > BJJHSBO' n- F >> x 7m8& «fc 
S4HfifiMfcafilLTl/^o H4H 

ssMtt^ '%4$mm<D>\~7\—yym (xt^7°s4 
1 offia) isxnyyyic-D^TiDmmmmmm 50 
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Uf-^S 4 5 0©M3) J2TFBU m-X&% 0 H2 

8t^bfc<t9t, i5Hf!m a-r>^fco^T 
<D2m\m^m Uf-^s 5 1 0) on, «iet-^ 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
forming images in a printing apparatus capable of forming 
two or more kinds of dots of different densities. 
SOLUTION: It is first judged by a systematic dither 
method from inputted gradation data with reference to a 
table of a recording ratio of a high density ink whether or 
not thick dots are to be formed. When thick dots are 
judged to be formed, a piezoelectric element PE of a 
head of the ink is driven to form thick dots, and a result 
value RV is operated. On the other hand, when thick 
dots are judged not to be formed, the result value RV is 
set to be 0 and it is judged on the basis of the inputted 
gradation data with the use of an error diffusion method 
whether or not dots are to be formed with a low density 
ink. The result value RV is operated. A density error to 
an original image of the formed image is hence controlled 
to be minimum because thin dots are turned on/off. A 
printing quality can be enhanced by properly determining 
the on/off of different kinds of dots in the printer which 
executes printing with the use of dots of different densities per unit area. A constitution in 
which the presence/absence of dots of an achromatic ink affects formation of dots of a cyan 
ink is adoptable as well. 
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CLAIMS 

[Claim(s)] 

[Claim 1] It has the head which can be formed on a printing object for two or more kinds of dots 
from which the concentration per unit area differs. The input means which is the airline printer 
which records a multi-tone image according to distribution of this dot, and carries out the 
sequential input of the gradation signal of the image which should be printed for every pixel, A 
record concentration decision means to determine the record concentration of two or more 
kinds of dots from which said concentration differs which concentration should realize by the dot 
by the side of one of height at least based on the inputted this gradation signal, 1st dot 
formation decision means by which perform two or more multiple-valueHzation and the 
concentration per said unit area judges formation of one of said near dots based on this record 
concentration, You make it reflected in the record concentration which should be realized by the 
near dot of another side, the result of this multiple-value-izing — the concentration per said unit 
area — one of height — 2nd dot formation decision means by which the concentration per unit 
area performs two or more multiple-value-ization by the near dot of another side, and judges 
formation of the near dot of this another side according to this record concentration, The airline 
printer equipped with the head driving means in which two or more kinds of dots from which said 
head is driven and the concentration per unit area differs based on the decision result of said 
1st and 2nd dot formation decision means are made to form. 

[Claim 2] It is an airline printer according to claim 1. Said record concentration decision means It 
is a means to ask for the record concentration which the near dot of another side shares, either, 
the height of the record concentration which the dot by the side of one of the height of the 
concentration per said unit area shares based on said inputted gradation signal, and the 
concentration per said unit area — Furthermore, the concentration per this unit area is based on 
the result of multiple-value-izing of the dot by the side of one of height. It asks for the 
amendment data which should be reflected in the record concentration of the near dot of 
another side, the concentration per said unit area — one of height — It has a record 
concentration amendment means to amend the record concentration which the near dot of said 
another side shares. Said 2nd dot formation decision means The airline printer which is a means 
to perform formation of the near dot of said another side noting that the record concentration 
which should realize decision by the near dot of said another side is said amended record 
concentration. 

[Claim 3] It is an airline printer according to claim 1. Said 1st dot formation decision means 
Based on said inputted record concentration, about one kind of dot of two or more kinds of dots 
from which the concentration per said unit area differs It is a means to perform decision whether 
this dot is formed in advance of the decision about the dot of concentration other than this dot. 
Said 2nd dot formation decision means this, when decision that said dot is not formed by the 1st 
dot means forming is made It is a means to judge whether this dot is formed about the dot of 
other classes from which the concentration per unit area differs. It is based on decision of the 
existence of the 1st and 2nd dot formation decision means **** dot formation, furthermore — 
this — The difference of the printing concentration corresponding to said gradation signal and 
the printing concentration realized by this dot is searched for as a concentration error. The 
airline printer equipped with an error diffusion means to distribute so that this concentration 
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error may be made to reflect in decision of said dot formation in the said 1st [ about the 
surrounding pixel of the pixel set as the object of dot formation ], or 2nd dot formation decision 
means. 

[Claim 4] It has the head which can be formed on a printing object for two or more kinds of dots 
from which the concentration per unit area differs. The input means which is the airline printer 
which records a multiH:one image according to distribution of this dot, and carries out the 
sequential input of the gradation signal of the image which should be printed for every pixel, A 
record concentration decision means to determine the record concentration of the 1st dot which 
is the gradation value which this dot should share based on said inputted gradation signal about 
one kind of dot of two or more kinds of dots from which the concentration per said unit area 
differs, The 1st dot formation decision means which judges whether this dot is formed based on 
the record concentration of this 1st dot, An amendment signal operation means to search for the 
amendment signal which added and amended the quantization error diffused from the processed 
pixel near said pixel to said inputted gradation signal, When decision that said dot is not formed 
with said 1st dot formation decision means is made, The 2nd dot formation decision means which 
judges whether the dot of other classes in which the concentration per unit area differs from 
said dot is formed based on said amendment signal, Said head is driven based on the decision 
result of the said 1st and 2nd dot formation decision means. The head driving means in which 
two or more kinds of dots from which the concentration per unit area differs are made to form, 
Based on the decision result of the said 1st and 2nd dot formation decision means, the 
quantization error which is a difference of said amendment signal and the gradation value 
realized by said formed dot is calculated as a concentration error. The airline printer equipped 
with the error diffusion means which distributes and diffuses the calculated this concentration 
error at the pixel near this pixel. 

[Claim 5] 4 is [ claim 1 said whose 1st dot formation decision means is a means to perform 
decision about the dot of the class of side with the high concentration per unit area thru/or ] 
the airline printer of a publication either. 

[Claim 6] 4 is [ claim 1 said whose 1st dot formation decision means is a means to perform 
decision about the dot of the class of side with the low concentration per unit area thru/or ] the 
airline printer of a publication either. 

[Claim 7] Claim 1 thru/or 4 are the airline printers of a publication either, and it is further based 
on decision of the existence of the dot formation by the said 1st and 2nd dot formation decision 
means. A difference with the record concentration realized by two or more kinds of dots from 
which said determined record concentration and concentration per said unit area differ is 
searched for as a concentration error. The airline printer equipped with an error diffusion means 
to distribute so that this concentration error may be made to reflect in decision of said dot 
formation in said 2nd dot formation decision means about the surrounding pixel of the pixel set 
as the object of dot formation. 

[Claim 8] It is the airline printer it is [ airline printer ] a means to amend so that claim 1 thru/or 
4 may be the airline printers of a publication either and record concentration average [ about the 
predetermined range ] reflecting the local record concentration by the result of multiple-value- 
izing said record concentration amendment means was judged to be from said 1st dot formation 
decision means may become equal substantially at the concentration which the dot by the side 
of one of height shares [ the concentration per said unit area ]. 

[Claim 9] a difference with the record concentration by which it is an airline printer according to 
claim 8, and said record concentration amendment means is realized by the result of multiple- 
value-izing by the said 1st and 2nd dot formation decision means — the concentration per said 
unit area — height — the airline printer which is the means added to the concentration which 
the near dot of another side shares either. 

[Claim 10] The airline printer claim 1 thru/or whose 4 are the airline printers of a publication 
either and whose 1st dot formation decision means is a means to determine the existence of a 
dot with a dither method. 

[Claim 11] The airline printer whose threshold matrix of the dither method which the 1st dot 
formation decision means uses it is an airline printer according to claim 10, and is a distributed 
process input output equipment threshold matrix. 
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[Claim 12] The airline printer which claim 1 thru/or 4 are the airline printers of a publication 
either, and is the head in which said head can form two or more kinds of dots from which the 
regurgitation [ two or more kinds of shade ink in which concentration differs ] is possible, and 
the concentration per unit area differs in this ink. 

[Claim 13] It is the airline printer of the publication whose color concentration of low 
concentration ink shade ink consists of two kinds of ink, and is the abbreviation 1/4 for the color 
concentration of high concentration ink according to claim 12. 

[Claim 14] Claim 1 thru/or 4 are the airline printers of a publication either, and the ink in which 
said head forms two or more kinds of dots from which the concentration per said unit area 
differs is a chromatic color. The 3rd dot formation decision means which said head can form the 
dot of the ink of an achromatic color other than the ink of this chromatic color, performs two or 
more multiple-value-ization about the ink of this achromatic color, and judges formation of the 
dot of this achromatic color, this — the airline printer equipped with a decision correction means 
to operate the said 1st and 2nd dot formation decision means and said error diffusion means, 
according to the result of multiple-value-izing of the ink of the achromatic color by the 3rd dot 
formation decision means. 

[Claim 15] The airline printer which is an airline printer according to claim 14, and is performed 
by different technique from the operation at the time of judging the operation of the 
concentration error in said error diffusion means that the 1st dot formation decision means 
forms a dot when it judges that said 3rd dot formation decision means forms the dot about the 
ink of said achromatic color. 

[Claim 16] Said head is cyanogen and an airline printer according to claim 12 or 14 in which the 
regurgitation [ the ink of two kinds of shades ] is possible about either of the Magentas at least. 
[Claim 17] It is an airline printer according to claim 14, and the ink in which said head forms two 
or more kinds of dots from which the concentration per said unit area differs is ink of cyanogen 
and a Magenta. Besides this cyanogen and Magenta ink, said head can form the dot in black ink 
Said 3rd dot formation decision means It is a means to judge whether a dot is formed or not 
about this black ink as ink of said achromatic color. Said decision correction means this, when it 
is judged that the dot in black ink is formed with the 3rd dot formation decision means With said 
1st dot formation decision means, about one kind of dot of two or more kinds of dots from which 
the concentration per unit area differs about the ink of cyanogen and a Magenta The airline 
printer which is a means to regard it as what was judged to form a dot, and to operate said the 
2nd dot formation decision means and said error diffusion means. 

[Claim 18] Two or more kinds of dots in the chromatic color ink in which the concentration per 
unit area differs, and the dot in the ink of an achromatic color The input means which is the 
airline printer which is equipped with the head which can be formed on a printing object, and 
records a multi-tone image according to distribution of this dot, and carries out the sequential 
input of the gradation signal of the image which should be printed for every pixel, A 
concentration operation means to ask for the concentration which said chromatic color ink 
shares, and the concentration which said achromatic color ink shares based on the inputted this 
gradation signal, An achromatic color dot formation decision means to perform two or more 
multiple-value-ization and to judge formation of the dot of achromatic color ink about this 
achromatic color ink based on the concentration of this ** **** achromatic color ink, A 
concentration amendment means to amend the concentration which asks for the amendment 
data which should be reflected in the concentration of said chromatic color ink based on the 
result of multiple-value-izing about this achromatic color, and said chromatic color ink shares, 
multiple-value-izing by two or more kinds of dots from which the concentration per said unit 
area differs based on the concentration of the amended this chromatic color ink — carrying out 
— this — with a chromatic color dot formation decision means to judge formation of two or 
more kinds of dots Said head is driven based on the decision result of said achromatic color dot 
formation decision means and said chromatic color dot formation decision means. The airline 
printer equipped with the head driving means in which two or more kinds of dots of the 
chromatic color ink in which the concentration per unit area differs, and the dot of said 
achromatic color ink are made to form. 

[Claim 19] Are an airline printer according to claim 18, and it is further based on decision of the 
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existence of the dot formation by said achromatic color dot formation decision means and the 
chromatic color dot formation decision means. A difference with the printing concentration 
realized by the dot of the printing concentration corresponding to said gradation signal, this 
achromatic color ink, and chromatic color ink is searched for as a concentration error. The airline 
printer equipped with an error diffusion means to distribute so that this concentration error may 
be made to reflect in decision of said dot formation in said chromatic color dot formation 
decision means about the surrounding pixel of the pixel set as the object of dot formation. 
[Claim 20] For the average achromatic color concentration about the predetermined range, this 
achromatic color ink is the airline printer which is a means to amend so that it may become 
equal substantially at the concentration to share reflecting the local achromatic color ink 
concentration are an airline printer according to claim 18, and according [ said concentration 
amendment means ] to the result of multiple-valueHzing of the dot of said achromatic color ink. 
[Claim 21] It is the airline printer which is a means to add to the concentration with which it is 
an airline printer according to claim 20, and said chromatic color ink shares the difference of the 
concentration with which said achromatic color ink shares said concentration amendment means, 
and the concentration of achromatic color ink realized by the result of multiple-value-izing by 
said achromatic color dot formation decision means, 

[Claim 22] Claim 1 which is the head in which said head can form two or more kinds of dots from 
which the diameter of a dot differs thru/or 4, or claim 18 is the airline printer of a publication 
either. 

[Claim 23] For said head, claim 1 equipped with the device which carries out the regurgitation of 
the ink particle with the pressure given to ink by impression of the electrical potential difference 
to the electrostriction component prepared in the ink path thru/or 4, or claim 18 is the airline 
printer of a publication either. 

[Claim 24] For said head, claim 1 equipped with the device which carries out the regurgitation of 
the ink particle with the pressure given to the ink of this ink path with the air bubbles generated 
by energization to the heating element prepared in the ink path thru/or 4, or claim 18 is the 
airline printer of a publication either. 

[Claim 25] It is an airline printer according to claim 1 or 4. Said 2nd dot formation decision 
means Whenever [ partial effect / which asks for whenever / local effect / from said record 
concentration about the dot formation of a dot was judged to be by said 1st dot formation 
decision means, and the printing concentration realized by this dot ] An operation means, these 
** **** — an airline printer equipped with a record concentration amendment means to season 
with whenever [ local effect ] the record concentration which should be realized by the near dot 
of said another side, and to present decision of the dot formation about the near dot of this 
another side with it. 

[Claim 26] It is the airline printer which is the means with which is an airline printer according to 
claim 25, and applies to said record concentration the value with which it is a means search for 
the partial error which is a difference with the printing concentration by which an operation 
means is realized by said record concentration and this dot whenever [ said partial effect ], and 
said record concentration amendment means gave predetermined weighting to said partial error, 
and decision of the dot formation about the near dot of said another side is presented. 
[Claim 27] The input means which is the airline printer which is equipped with the head which 
can be formed on an object for two or more kinds of dots from which the concentration per unit 
area differs, and records a multi-tone image according to distribution of this dot, and carries out 
the sequential input of the gradation signal of the image which should be printed for every pixel, 
The 1st dot formation decision means which performs two or more multiple-value-ization about 
the dot which is one kind from which said concentration differs based on the inputted this 
gradation signal, and judges formation of this dot, an equivalent for the printing concentration 
realized by said gradation signal and this dot as a result of this formation of other values to both 
difference — a value — the difference for which it asks — with an operation means this — an 
equivalent for difference — a value — it following, and two or more multiple-value-ization by the 
dot of other classes from which concentration differs being performed, and with the 2nd dot 
formation decision means which judges formation of this dot The airline printer equipped with the 
head driving means in which two or more kinds of dots from which said head is driven and said 
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concentration differs based on the decision result of said 1st and 2nd dot formation decision 
means are made to form. 

[Claim 28] an airline printer according to claim 27 — it is — said difference — an operation 
means the record concentration by the dot which is one kind from which said gradation signal 
and said concentration differ — being based — said — others — with an operation means 
whenever [ effect / of the 1st which asks for the degree of effect in multiple-value-izing of the 
dot of a class ] the printing concentration realized by the dot which is one kind from which said 
concentration differs — being based — said — others — whenever [ effect / of the 2nd which 
asks for the degree of effect in multiple-value-izing of the dot of concentration ] — an operation 
means — having — the degree of effect in said multiple-values[ both ]Hzing — taking into 
consideration — an equivalent for said difference — a value — the airline printer which is the 
means to search for. 

[Claim 29] It is based on decision of the existence of the dot formation by the 2nd dot formation 
decision means, an airline printer according to claim 27 — it is — further — this — The 
difference of the record concentration of this dot based on said gradation signal and the printing 
concentration realized by this dot is searched for as a concentration error. The airline printer 
equipped with an error diffusion means to distribute so that this concentration error may be 
made to reflect in decision of said dot formation in said 2nd dot formation decision means about 
the surrounding pixel of the pixel set as the object of dot formation. 

[Claim 30] The airline printer the 1st dot formation decision means or whose 2nd dot formation 
decision means it is an airline printer according to claim 27 or 28, and is a means to determine 
the existence of a dot with a dither method. 

[Claim 31] The airline printer whose threshold matrix of the dither method which the 1st or 2nd 
dot formation decision means uses it is an airline printer according to claim 30, and is a 
distributed process input output equipment threshold matrix. 

[Claim 32] The airline printer according to claim 27 which is the head in which said head can 
form two or more kinds of dots from which the diameter of a dot differs as two or more kinds of 
dots from which the concentration per unit area differs. 

[Claim 33] Said head is the airline printer [ equipped with the device which carries out the 
regurgitation of the ink particle with the pressure given to ink by impression of the electrical 
potential difference to the electrostriction component prepared in the ink path ] according to 
claim 27. 

[Claim 34] Said head is the airline printer [ equipped with the device which carries out the 
regurgitation of the ink particle with the pressure given to the ink of this ink path with the air 
bubbles generated by energization to the heating element prepared in the ink path ] according to 
claim 27. 

[Claim 35] It has the head which can be formed on a printing object for two or more kinds of 
dots from which the concentration per unit area differs. Are the approach of recording a multi- 
tone image according to distribution of this dot, and the sequential input of the gradation signal 
of the image which should be printed is carried out for every pixel. Based on the inputted this 
gradation signal, the record concentration of two or more kinds of dots from which said 
concentration differs which concentration should realize by the dot by the side of one of height 
at least is determined. Based on this record concentration, perform two or more multiple-value- 
ization and the concentration per said unit area judges formation of one of said near dots. You 
make it reflected in the record concentration which should be realized by the near dot of 
another side, the result of this multiple-value-izing — the concentration per said unit area — 
one of height — According to this record concentration, the concentration per unit area 
performs two or more multiple-valueHzation by the near dot of another side, judges formation of 
the near dot of this another side, and drives said head based on the result of said the decision of 
both. The image recording approach of making two or more kinds of dots from which the 
concentration per unit area differs forming. 

[Claim 36] It has the head which can be formed on a record object for two or more kinds of dots 
from which the concentration per unit area differs. Are the approach of recording a multi-tone 
image according to distribution of this dot, and the sequential input of the gradation signal of the 
image which should be recorded is carried out for every pixel. Based on said inputted gradation 
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signal, about one kind of dot of two or more kinds of dots from which the concentration per said 
unit area differs Determine the 1st dot gradation value which is a gradation value which this dot 
should share, and it is based on this 1st dot gradation value. It judges whether this dot is formed. 
To said inputted gradation signal When decision that the amendment signal which added and 
amended the quantization error diffused from the processed pixel near said pixel is searched for 
and said dot is not formed based on said 1st dot gradation value is made, Judge whether based 
on said amendment signal, the dot of other classes in which the concentration per unit area 
differs from said dot is formed, and said head is driven based on the decision result about this 
dot formation. Make two or more kinds of dots from which the concentration per unit area differs 
form, and it is based on this decision result. The image recording approach which calculates the 
quantization error which is a difference of said amendment signal and the gradation value 
realized by said formed dot as a concentration error, and distributes and diffuses the this 
calculated concentration error at the pixel near this pixel. 

[Claim 37] It is the image recording approach according to claim 35 or 36, and the ink in which 
said head forms two or more kinds of dots from which the concentration per said unit area 
differs is a chromatic color. Said head can form the dot of the ink of an achromatic color other 
than the ink of this chromatic color. When it judges whether a dot is formed about the ink of this 
achromatic color in advance of decision whether the dot of other classes from which the 
concentration per said unit area differs is formed and it is judged that the dot in the ink of this 
achromatic color is formed, The image recording approach of making decision whether it being 
regarded as what was judged forming a dot about one kind of two or more kinds of ink in which 
the concentration per said pedion product differs, and the dot of other classes from which the 
concentration per this unit area differs being formed, and the operation of said concentration 
error performing. 

[Claim 38] Two or more kinds of dots in the chromatic color ink in which the concentration per 
unit area differs, and the dot in the ink of an achromatic color It is the approach which is 
equipped with a head recordable on a printing object, and records a multi-tone image according 
to distribution of this dot. Carry out the sequential input of the gradation signal of the image 
which should be printed for every pixel, and it is based on the this inputted gradation signal. It 
asks for the concentration which said chromatic color ink shares, and the concentration which 
said achromatic color ink shares. It is based on the concentration of this ** **** achromatic 
color ink. About this achromatic color ink Perform two or more multiple-value-ization and 
formation of the dot of achromatic color ink is judged. It asks for the amendment data which 
should be reflected in the concentration of said chromatic color ink based on the result of 
multiple-value-izing about this achromatic color. Amend the concentration which said chromatic 
color ink shares, and it is based on the concentration of the this amended chromatic color ink. 
Multiple-value-ization by two or more kinds of dots from which the concentration per said unit 
area differs is performed. Judge formation of two or more kinds of dots, and said head is driven 
based on the decision result of multiple-value-izing of the dot of said achromatic color ink, and 
the dot of said chromatic color ink. this — The image recording approach which forms two or 
more kinds of dots of the chromatic color ink in which the concentration per unit area differs, 
and the dot of said achromatic color ink. 

[Claim 39] It is the program product which controls the head which can be formed on a printing 
object for two or more kinds of dots from which the concentration per unit area differs, and 
records a multi-tone image according to distribution of this dot. The medium in which reading 
[ computer ] is possible, It consists of a computer program code means recorded on this 
medium. This computer program code means It is based on the gradation signal of the image 
equipped with the following which carried out the sequential input for every pixel and which 
should be printed. The 1st program code means which determines the record concentration of 
two or more kinds of dots from which said concentration differs which concentration should 
realize by the dot by the side of one of height at least, 2nd program code means by which 
perform two or more multiple-value-ization and the concentration per said unit area judges 
formation of one of said near dots based on this record concentration, You make it reflected in 
the record concentration which should be realized by the near dot of another side, the result of 
this multiple-value-izing — the concentration per said unit area — one of height — 3rd program 
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code means by which the concentration per unit area performs two or more multiple-value- 
ization by the near dot of another side, and judges formation of the near dot of this another side 
according to this record concentration. 

[Claim 40] It is the program product which controls the head which can be formed on a printing 
object for two or more kinds of dots from which the concentration per unit area differs, and 
records a multi-tone image according to distribution of this dot. The medium in which reading 
[ computer ] is possible, It consists of a computer program code means recorded on this 
medium. This computer program code means It is based on the gradation signal of the image 
equipped with the following which carried out the sequential input for every pixel and which 
should be printed. The 1st program code means which determines the 1st dot gradation value 
which is a gradation value which this dot should share about one kind of dot of two or more kinds 
of dots from which the concentration per said unit area differs, The 2nd program code means 
which judges whether this dot is formed based on this 1st dot gradation value, 3rd program code 
means to search for the amendment signal which added and amended the quantization error 
diffused from the processed pixel near said pixel to said inputted gradation signal, When decision 
that said dot is not formed based on said 1st dot gradation value is made, A program code 
means to judge whether the dot of other classes in which the concentration per unit area differs 
from said dot is formed based on said amendment signal, The 4th program code means two or 
more kinds of dots from which said head is made to drive and the concentration per unit area 
differs based on the decision result about this dot formation are made to form in, The 5th 
program code means which calculates the quantization error which is a difference of said 
amendment signal and the gradation value realized by said formed dot as a concentration error, 
and distributes and diffuses the this calculated concentration error at the pixel near this pixel 
based on this decision result. 

[Claim 41] it is based on the ink of two or more kinds of dots in the chromatic color ink in which 
the concentration per unit area differs, and an achromatic color — suddenly ** It is the program 
product which controls the head which can be formed on a printing object and records a multi- 
tone image according to distribution of this dot. The medium in which reading [ computer ] is 
possible, It consists of a computer program code means recorded on this medium. This computer 
program code means 1st program code means to ask for the concentration which said chromatic 
color ink shares, and the concentration which said achromatic color ink shares based on the 
gradation signal of the image equipped with the following which carried out the sequential input 
for every pixel and which should be printed, The 2nd program code means which performs two or 
more multiple-valueHzation and judges formation of the dot of achromatic color ink about this 
achromatic color ink based on the concentration of this ** **** achromatic color ink, The 3rd 
program code means which amends the concentration which asks for the amendment data which 
should be reflected in the concentration of said chromatic color ink based on the result of 
multiple-value-izing about this achromatic color, and said chromatic color ink shares, multiple- 
value-izing by two or more kinds of dots from which the concentration per said unit area differs 
based on the concentration of the amended this chromatic color ink — carrying out — this — 
the 4th program code means which judges formation of two or more kinds of dots. 



[Translation done.] 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the airline printer which records a multi-tone 
image by the dot which is equipped with the head which can be formed on a printing object, and 
is formed of this head in two or more kinds of dots from which the concentration per unit area 
differs, and its image recording approach. 
[0002] 

[Description of the Prior Art] In recent years, as an output unit of a computer, the color printer 
of the type which carries out the regurgitation of the ink of **** from a head spreads widely, 
and it is widely used for printing the image which the computer etc. processed with multicolor 
multi-tone. Some approaches can be considered for it to form a multi-tone image when printing 
a multicolor image in the ink of three colors of cyanogen, a Magenta, and yellow (CMY). One is 
technique adopted by the conventional printer, and it sets constant the magnitude of the dot 
formed on a form in the ink which carries out the regurgitation at once, and expresses the 
gradation of the image printed with the consistency (frequency of occurrence per unit area) of a 
dot Another approach adjusts the diameter of a dot formed on a form, and carries out adjustable 
[ of the concentration per unit area ]. Although the adjustable range of the consistency of a dot 
or the diameter of a dot which micro processing of the head which forms an ink particle 
progresses, and can be formed in per predetermined die length is improving recently every year, 
in the case of a printer, it stops at 300dpi thru/or 720dpi extent with print density (resolution), 
and has stopped at dozens of microns with particle size, and the distance between the power of 
expression (on a film, called thousands dpi in resolution) of a film photo is still large. 
[0003] Especially, a dot will be formed sparsely (the so-called granulation) and this will be 
conspicuous in the field where image concentration is low, i.e., the field where the dot density 
printed is low. Then, the airline printer and the printing approach using shade ink are proposed 
for the purpose of the further improvement in printing grace. This tends to realize printing 
excellent in the gradation expression by preparing ink with concentration high about the same 
color, and low ink, and controlling the regurgitation of both ink. For example, the record approach 
which records a multi-tone image, and its equipment are indicated by JP,61-108254,A by 
controlling the number of the shade dots which are equipped with the head which forms the dot 
of two kinds of shades, and form it in a predetermined dot matrix according to the concentration 
information on the inputted image about the same color, and its lap. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the airline printer using conventional 
shade ink, especially about the point of how it is made to correspond to the gradation signal of 
the original image, ink with high concentration and low ink were not considered, but were simply 
assigned sequentially from ink with low concentration to the gradation signal of an image (for 
example, JP,2~215541,A, Fig. 9). 

[0005] In the airline printer which can form two or more kinds of dots (for example, dot in the ink 
of two or more kinds of shades) from which the concentration per unit area differs, to the 
gradation signal of the original image, this invention makes two or more kinds of dots correspond 
appropriately, and aims at improving the grace of the image recorded. 
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[0006] 

[The means for solving a technical problem, and its operation and effectiveness] The following 
configurations were used for the invention in this application in order to attain this purpose. The 
1st airline printer of this invention first, two or more kinds of dots from which the concentration 
per unit area differs The input means which is the airline printer which is equipped with the head 
which can be formed on a printing object, and records a multi-tone image according to 
distribution of this dot, and carries out the sequential input of the gradation signal of the image 
which should be printed for every pixel, A record concentration decision means to determine the 
record concentration of two or more kinds of dots from which said concentration differs which 
concentration should realize by the dot by the side of one of height at least based on the 
inputted this gradation signal, 1st dot formation decision means by which perform two or more 
multiple-value-ization and the concentration per said unit area judges formation of one of said 
near dots based on this record concentration, You make it reflected in the record concentration 
which should be realized by the near dot of another side, the result of this multiple-valueHzing - 
- the concentration per said unit area — one of height — 2nd dot formation decision means by 
which the concentration per unit area performs two or more multiple-value-ization by the near 
dot of another side, and judges formation of the near dot of this another side according to this 
record concentration, It is making into the summary to have driven said head and to have had 
the head driving means in which two or more kinds of dots from which the concentration per unit 
area differs are made to form based on the decision result of said 1st and 2nd dot formation 
decision means. 

[0007] This airline printer first determines the record concentration of two kinds of dots from 
which the concentration per unit area differs which concentration should realize by the dot by 
the side of one of height at least with a record concentration decision means, the 1st dot 
formation decision means performs two or more multiple-value-ization based on this record 
concentration, and the concentration per said unit area judges formation of one of said near 
dots, here — multiple-value-izing — binary — you may be-izing and may be beyond the 
formation of 3 values, moreover — although they will judge about either if the number of the 
dots of the more than which is two kinds from which the concentration per unit area differs is 
two, if formation of four kinds of dots is possible for them, for example — one of them — it may 
not restrict, but two or more kinds may be summarized, and multiple-value-ization may be 
performed, the 2nd dot formation decision means — the result of this multiple-value-izing — 
receiving — this — the concentration per said unit area — one of height — you make it 
reflected in the record concentration which should be realized by the near dot of another side 
According to the reflected record concentration, the concentration per unit area performs two 
or more multiple-value-ization by the near dot of another side, and the 2nd dot formation 
decision means judges formation of the near dot of this another side. Then, a twist drives said 
head and makes two or more kinds of dots from which the concentration per unit area differs 
form in a head driving means based on the decision result of the 1st and 2nd dot formation 
decision means. 

[0008] Consequently, the concentration error produced with the formation of a near dot judged 
first will be controlled by formation of the dot of other classes, and the gradation of the original 
image will be reproduced by the combination of two or more kinds of dots. 

[0009] This airline printer can be carried out in various modes, for example, one of the height of 
the record concentration which the dot by the side of one of the height of the concentration per 
unit area shares based on the gradation signal good also as what determines only the record 
concentration realized by the dot of the side which judges a record concentration decision 
means previously which inputted by carrying out, and the concentration per unit area — it shall 
ask for the record concentration which the near dot of another side shares In the case of the 
latter, the concentration per this unit area is based further at the result of multiple-value-izing 
of the dot by the side of one of height. It asks for the amendment data which should be reflected 
in the record concentration of the near dot of another side, the concentration per said unit area 
one of height — It shall have a record concentration amendment means to amend the record 
concentration which the near dot of said another side shares. With the 2nd dot formation 
decision means Formation of the near dot of another side shall be performed noting that the 
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record concentration which should realize decision by the near dot of another side is the 
amended record concentration. 

[0010] Moreover, the airline printer of this invention can be considered as the configuration 
which judges whether a dot is formed based on the inputted gradation signal about one kind of 
dot of two or more kinds of dots from which the concentration per unit area differs with the 1st 
dot formation decision means in advance of decision of the dot formation about other classes. 
When it judges that this dot is not formed, it judges whether a dot is formed or not with the 2nd 
dot formation decision means about the dot of other classes from which the concentration per 
unit area differs. Then, the difference of the printing concentration corresponding to a gradation 
signal based on the existence of formation of the dot by the 1st and 2nd dot formation decision 
means and the printing concentration realized by these dots is searched for as a concentration 
error. This concentration error is distributed so that you may make it reflected in decision of 
said dot formation in the said 1st [ about the surrounding pixel of the pixel set as the object of 
dot formation ], or 2nd dot formation decision means with an error diffusion means. 
[0011] The 2nd airline printer of this invention moreover, two or more kinds of dots from which 
the concentration per unit area differs The input means which carries out the sequential input of 
the gradation signal of the image which is equipped with the head which can be formed on a 
printing object, is the airline printer which can record a multi-tone image, and should be printed 
according to distribution of this dot for every pixel, A gradation value decision means to 
determine the 1st dot gradation value which is a gradation value which this dot should share 
based on said inputted gradation signal about one kind of dot of two or more kinds of dots from 
which the concentration per said unit area differs, The 1st dot formation decision means which 
judges whether this dot is formed based on this 1st dot gradation value, An amendment signal 
operation means to search for the amendment signal which added and amended the quantization 
error diffused from the processed pixel near said pixel to said inputted gradation signal, When 
decision that said dot is not formed with said 1st dot formation decision means is made, The 2nd 
dot formation decision means which judges whether the dot of other classes in which the 
concentration per unit area differs from said dot is formed based on said amendment signal, Said 
head is driven based on the decision result of the said 1st and 2nd dot formation decision means. 
The head driving means in which two or more kinds of dots from which the concentration per 
unit area differs are made to form, Based on the decision result of the said 1st and 2nd dot 
formation decision means, the quantization error which is a difference of said amendment signal 
and the gradation value realized by said formed dot is calculated as a concentration error. It is 
making to have had the error diffusion means which distributes and diffuses the calculated this 
concentration error at the pixel near this pixel into the summary. 

[0012] This airline printer carries out the sequential input of the gradation signal of the image 
which should be printed with an input means for every pixel, and determines the 1st dot 
gradation value whose gradation value decision means is the gradation value which this dot 
should share based on this inputted gradation signal about one kind of dot of two or more kinds 
of dots from which the concentration per unit area differs. Based on this 1st dot gradation value, 
it judges whether the 1st dot formation decision means forms this dot On the other hand, the 
amendment signal with which the amendment signal operation means added and amended the 
quantization error diffused from the processed pixel near the pixel which pays its attention to 
the inputted gradation signal is searched for. Based on this amendment signal, the 2nd dot 
means forming performs the next processing. That is, when decision that said dot is not formed 
with the 1st dot formation decision means is made, it judges whether the 2nd dot formation 
decision means forms the dot of other classes in which the concentration per unit area differs 
from said dot. A head driving means drives a head and makes two or more kinds of dots from 
which the concentration per unit area differs form based on the decision result of the 1st and 
2nd dot formation decision means. In this way, although formation of a dot will be made, based on 
the decision result of the 1st and 2nd dot formation decision means, an error diffusion means 
calculates the quantization error which is a difference of an amendment signal and the gradation 
value realized by said formed dot as a concentration error, and performs processing which 
distributes and diffuses this concentration error at the pixel near this pixel. 

[0013] Consequently, the concentration error produced with formation of the dot the point was 
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judged to be about the existence of dot formation will be controlled by formation of the dot of 
other classes, and the gradation of the original image will be reproduced by the combination of 
two or more kinds of dots. 

[0014] In these airline printers the 2nd dot formation decision means Whenever [ partial effect / 
which asks for whenever / local effect / from said record concentration about the dot formation 
of a dot was judged to be by the 1st dot formation decision means, and the printing 
concentration realized by this dot ] An operation means, these ** **** — it is good also as a 
thing equipped with a record concentration amendment means to season with whenever [ local 
effect ] the record concentration which should be realized by the near dot of said another side, 
and to present decision of the dot formation about the near dot of this another side with it In 
this case, since whenever [ about the dot of concentration / local effect / of one ] is reflected 
in the dot of other concentration, a low-concentration dot becomes the pixel in which the high- 
concentration dot was formed, for example is hard to be formed, and possibility of producing a 
bias at the formation of the dot of a more than [ kinds / two ] from which concentration differs 
becomes low. Consequently, a quality of printed character improves. 

[0015] Here, it considers as a means search for the partial error which is a difference with the 
printing concentration realized by said record concentration and this dot in an operation means 
whenever [ said partial effect 1 and the value which gave predetermined weighting to said partial 
error for said record concentration amendment means can be applied to said record 
concentration, and it can also consider as the means with which decision of the dot formation 
about the near dot of said another side is presented. 

[0016] Moreover, decision about the dot of the class of side with the high concentration per unit 
area may be performed, and even if 1st dot formation decision means to judge about formation of 
a dot first is a means to perform decision about the dot of the class of side with the low 
concentration per unit area, it does not interfere. It is suitable for whether which near dot is 
judged previously to also make it change with the technique (error diffusion, systematic dither, 
etc.) of dot expansion, properties of an image which it is going to print. In addition, when the 1st 
dot formation decision means adopts a dither method, it is also suitable to depend on a 
systematic dither method and to use a distributed process input output equipment threshold 
matrix. 

[0017] Moreover, a head can also be made into the thing in which the regurgitation [ two or more 
kinds of shade ink in which concentration differs ] is possible. Two or more kinds of dots from 
which the concentration per unit area differs in two kinds of above shade ink in which 
concentration differs can be formed. Shade ink consists of two kinds of ink in such a case, and, 
as for the color concentration of low concentration ink, it is also desirable to consider as the 
abbreviation 1/4 for the color concentration of high concentration ink. 

[0018] It is the case where the ink which a head can record on an object covers multiple color. 
When the dot of the ink of which still blacker achromatic color can be formed the 3rd dot 
formation decision means which judges whether a dot is formed or not about the ink of this 
achromatic color — having — this, when it is judged that the dot in the ink of an achromatic 
color is formed with the 3rd dot formation decision means It is also effective to regard it as what 
was judged to form said dot with said 1st dot formation decision means, and to operate said the 
2nd dot formation decision means and said error diffusion means. It is because it can consider 
that the achromatic color contains the component of other chromatic colors when multicolor 
printing is performed. 

[0019] Furthermore, it can also be decided for every color whether when the dot in the ink of an 
achromatic color is formed in such a case, you make it reflected in the concentration error about 
the ink of a chromatic color how much, and when two or more chromatic colors exist, it can also 
be divided proportionally for the concentration error about each color. 

[0020] The head of such an airline printer can be made into cyanogen and the thing in which the 
regurgitation [ the ink of two kinds of shades ] is possible about either of the Magentas at least, 
and can also take the mode which can be color-printed. 

[0021] The 3rd airline printer of this invention moreover, two or more kinds of dots in the 
chromatic color ink in which the concentration per unit area differs and the dot in the ink of an 
achromatic color The input means which is the airline printer which is equipped with the head 
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which can be formed on a printing object, and records a multi-tone image according to 
distribution of this dot, and carries out the sequential input of the gradation signal of the image 
which should be printed for every pixel, A concentration operation means to ask for the 
concentration which said chromatic color ink shares, and the concentration which said 
achromatic color ink shares based on the inputted this gradation signal, An achromatic color dot 
formation decision means to perform two or more multiple-value-ization and to judge formation 
of the dot of achromatic color ink about this achromatic color ink based on the concentration of 
this ** **** achromatic color ink, A concentration amendment means to amend the 
concentration which asks for the amendment data which should be reflected in the 
concentration of said chromatic color ink based on the result of multiple-value-izing about this 
achromatic color, and said chromatic color ink shares, multiple-value-izing by two or more kinds 
of dots from which the concentration per said unit area differs based on the concentration of the 
amended this chromatic color ink — carrying out — this — with a chromatic color dot formation 
decision means to judge formation of two or more kinds of dots Said head is driven based on the 
decision result of said achromatic color dot formation decision means and said chromatic color 
dot formation decision means. It is making into the summary to have had the head driving means 
in which two or more kinds of dots of the chromatic color ink in which the concentration per unit 
area differs, and the dot of said achromatic color ink are made to form. 
[0022] This airline printer affects formation of two or more kinds of dots from which the 
concentration per unit area of a chromatic color differs by the existence of the dot formation 
about an achromatic color. Since it is possible that the component of a chromatic color is 
contained, turning on and off of an achromatic color (for example, black dot) enables it to control 
turning on and off of the dot of a chromatic color proper by taking such a configuration at the 
dot of an achromatic color. 

[0023] The 4th airline printer of this invention two or more kinds of dots from which the 
concentration per unit area differs The input means which is the airline printer which is equipped 
with the head which can be formed on an object and records a multi-tone image according to 
distribution of this dot, and carries out the sequential input of the gradation signal of the image 
which should be printed for every pixel, The 1st dot formation decision means which performs 
two or more multiple-value-ization about the dot which is one kind from which said 
concentration differs based on the inputted this gradation signal, and judges formation of this 
dot, an equivalent for the printing concentration realized by said gradation signal and this dot as 
a result of this formation of other values to both difference — a value — the difference for 
which it asks — with an operation means this — an equivalent for difference — a value — it 
following, and two or more multiple-value-ization by the dot of other classes from which 
concentration differs being performed, and with the 2nd dot formation decision means which 
judges formation of this dot It is making into the summary to have driven said head and to have 
had the head driving means in which two or more kinds of dots from which said concentration 
differs are made to form based on the decision result of said 1st and 2nd dot formation decision 
means. 

[0024] In this airline printer, two or more multiple-value-ization is performed about the dot which 
is one kind from which the concentration per unit area differs. From the printing concentration 
realized by the dot formation of a dot was judged to be by the gradation signal and multiple- 
value-ization as a result of the multiple-value-izing an equivalent for both difference — a value 

— asking — an equivalent for this local difference — a value — it follows, two or more multiple- 
value-ization by the dot of other classes from which concentration differs carries out, and two 
or more kinds of dots from which concentration differs form by the head. 

[0025] the record concentration by the dot which is one kind from which a partial error operation 
means differs in said gradation signal and said concentration in this configuration — being based 

— said — others — with an operation means whenever [ effect / of the 1st which asks for the 
degree of effect in multiple-value-izing of the dot of a class ] the printing concentration realized 
by the dot which is one kind from which said concentration differs — being based — said — 
others — whenever [ effect / of the 2nd which asks for the degree of effect in multiple-value- 
izing of the dot of concentration ] — an operation means — having — the degree of effect in 
said multiple-values[ both ]~izing — taking into consideration — an equivalent for said 
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difference — a value — it can consider as the means to search for. 

[0026] According to this configuration, since it is set in consideration of the degree of these 
effects, a local difference can set up various formation of the dot of other concentration by the 
2nd dot formation decision means which judges dot formation reflecting a local difference by 
setting up the degree of each effect. 

[0027] Moreover, in the 4th airline printer, it is based on decision of the existence of the dot 
formation by the 2nd dot formation decision means. The difference of the record concentration 
of this dot based on said gradation signal and the printing concentration realized by this dot is 
searched for as a concentration error. It can also have an error diffusion means to distribute so 
that this concentration error may be made to reflect in decision of said dot formation in said 2nd 
dot formation decision means about the surrounding pixel of the pixel set as the object of dot 
formation. In this case, the advantage (improvement in that an average concentration error is 
reduced and printing grace) by error diffusion can be acquired. 

[0028] Also in the 4th airline printer, the 1st dot formation decision means or the 2nd dot 
formation decision means can be made into a means to determine the existence of a dot with a 
dither method. The threshold matrix of this dither method can also be made into a distributed 
process input output equipment threshold matrix. 

[0029] Moreover, as a mode from which the concentration per unit area differs, an account head 
may be able to form two or more kinds of dots from which the diameter of a dot differs. The 
airline printer in which the so-called diameter modulation of a dot is possible is equivalent to 
this. The configuration which forms a dot in the ink in which two or more kinds of ink in which 
concentration differs is prepared from the first, and color concentration differs, the configuration 
which forms the dot from which concentration differs by carrying out adjustable [ of the count 
which carries out the regurgitation of the ink of the same concentration to an abbreviation same 
part ] are possible. 

[0030] The device which carries out the regurgitation of the ink particle with the pressure given 
to ink by impression of the electrical potential difference to the electrostriction component 
prepared in the ink path as a head which can form the ink in which the ink in which such 
concentration differs differs from the diameter of a dot can be considered. Moreover, it is also 
possible to form a dot in the ink from which concentration differs according to the device which 
carries out the regurgitation of the ink particle with the pressure given to the ink of this ink path 
with the air bubbles generated by energization to the heating element prepared in the ink path, or 
to form the dot from which a path differs. If it depends on these configurations, it is easy to 
make an ink particle detailed and to control the amount of ink appropriately, and it is also easy to 
prepare many regurgitation nozzles on a head further. When preparing many nozzles, two or more 
nozzles for regurgitation of an ink particle can be arranged along the conveyance direction of the 
form printed for every color and ink of each concentration. By preparing two or more nozzles, it 
can ** to improvement in a print speed. 

[0031] The 1st printing approach of this invention moreover, two or more kinds of dots from 
which the concentration per unit area differs It is the approach which is equipped with the head 
which can be formed on a printing object, and records a multi-tone image according to 
distribution of this dot. Carry out the sequential input of the gradation signal of the image which 
should be printed for every pixel, and it is based on the this inputted gradation signal. The record 
concentration of two or more kinds of dots from which said concentration differs which 
concentration should realize by the dot by the side of one of height at least is determined. Based 
on this record concentration, perform two or more multiple-valueHzation and the concentration 
per said unit area judges formation of one of said near dots. You make it reflected in the record 
concentration which should be realized by the near dot of another side, the result of this 
multiple-value-izing — the concentration per said unit area — one of height — According to 
this record concentration, the concentration per unit area performs two or more rnultiple-value- 
ization by the near dot of another side, judges formation of the near dot of this another side, and 
drives said head based on the result of said the decision of both. It is making into the summary 
to make two or more kinds of dots from which the concentration per unit area differs form. 
[0032] Consequently, the concentration error produced with the formation of a near dot judged 
first will be controlled by formation of the dot of other classes, and the gradation of the original 
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image will be reproduced by the combination of two or more kinds of dots. 

[0033] In addition, such a printing approach can also be realized as what judges whether a dot is 
formed based on the inputted gradation signal about one kind of dot of two or more kinds of dots 
from which the concentration per unit area differs in advance of decision of the dot formation 
about other classes. When it judges that this dot is not formed, it will judge whether a dot is 
formed or not about the dot of other classes from which the concentration per unit area differs, 
and the difference of the printing concentration corresponding to a gradation signal based on the 
existence of formation of a dot and the printing concentration realized by these dots will be 
searched for as a concentration error after that. This concentration error is distributed so that 
you may make it reflected in decision of said dot formation about the surrounding pixel of the 
pixel set as the object of dot formation. 

[0034] Consequently, the concentration error produced with the formation of a dot judged first 
will be controlled by formation of the dot of other classes, and the gradation of the original image 
will be reproduced by the combination of two or more kinds of dots. 

[0035] The 2nd printing approach of this invention moreover, two or more kinds of dots from 
which the concentration per unit area differs It has the head which can be formed on a printing 
object, and is the printing approach which can record a multi-tone image by distribution of this 
dot. Carry out the sequential input of the gradation signal of the image which should be printed 
for every pixel, and it is based on said inputted gradation signal. About one kind of dot of two or 
more kinds of dots from which the concentration per said unit area differs Determine the 1st dot 
gradation value which is a gradation value which this dot should share, and it is based on this 1st 
dot gradation value. It judges whether this dot is formed. To said inputted gradation signal When 
decision that the amendment signal which added and amended the quantization error diffused 
from the processed pixel near said pixel is searched for and said dot is not formed based on said 
1st dot gradation value is made, Judge whether based on said amendment signal, the dot of 
other classes in which the concentration per unit area differs from said dot is formed, and said 
head is driven based on the decision result about this dot formation. Make two or more kinds of 
dots from which the concentration per unit area differs form, and it is based on this decision 
result. The quantization error which is a difference of said amendment signal and the gradation 
value realized by said formed dot is calculated as a concentration error, and it is making to 
distribute and diffuse the this calculated concentration error at the pixel near this pixel into the 
summary. 

[0036] This printing approach carries out the sequential input of the gradation signal of the 
image which should be printed for every pixel, and determines the 1st dot gradation value which 
is a gradation value which this dot should share based on this inputted gradation signal about 
one kind of dot of two or more kinds of dots from which the concentration per unit area differs. 
Based on this 1st dot gradation value, it judges whether this dot is formed. On the other hand, 
the amendment signal which added and amended the quantization error diffused from the 
processed pixel near the pixel which pays its attention to the inputted gradation signal is 
searched for, and the next processing is performed based on this amendment signal. That is, 
when decision that said dot is not formed is made, it judges whether the dot of other classes in 
which the concentration per unit area differs from said dot is formed. A head is driven and two 
or more kinds of dots from which the concentration per unit area differs are made to form based 
on this decision result on it. In this way, although formation of a dot will be made, based on the 
existence of dot formation, an error diffusion means calculates the quantization error which is a 
difference of an amendment signal and the gradation value realized by said formed dot, and 
performs processing which distributes and diffuses this quantization error at the pixel near this 
pixel. 

[0037] Consequently, the concentration error produced with formation of the dot the point was 
judged to be about the existence of dot formation will be controlled by formation of the dot of 
other classes, and the gradation of the original image will be reproduced by the combination of 
two or more kinds of dots. 

[0038] This invention contains other following modes. The 1st mode is the configuration of 
putting one or some means by which it is related of the input means of an airline printer, an error 
diffusion means, the 1st dot formation decision means, a concentration error operation means, 
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and the 2nd dot formation decision means on the equipment side which outputs not the interior 
of a case but the image which it is going to print of an airline printer. It is realizable by the 
discrete circuit, and an error diffusion means, the 1st and 2nd dot formation decision means, etc. 
are realizable with the software in the arithmetic logic operation circuit centering on CPU. It can 
be made to be able to carry out to the side which outputs the image which it is going to print in 
the case of the latter, for example, a computer, to the processing about generation of a dot, and 
the gestalt which contains only the device which controls the generated dot and forms the 
regurgitation of the ink from a head for it on a form etc. can also be considered in the case of an 
airline printer. The configuration referred to as dividing these means into two groups in a suitable 
part, realizing one of these within the case of an airline printer from the first, and realizing the 
remainder by the side which outputs an image is also possible. 

[0039] The 2nd mode of this invention is a gestalt as a pocket mold storage which recorded the 
software which is loaded to a computer system and performed, shall realize a part of above- 
mentioned input means and dot-generation means [ at least ] by the arithmetic logic operation 
circuit (hardware) centering on CPU, and the software program performed on it, and stores a 
part of that software program [ at least ] in this pocket mold storage. 

[0040] The 3rd gestalt is a gestalt as a feeder which supplies the above-mentioned software 
program through a communication line. 

[0041] Furthermore, there is invention of the ink cartridge used for the airline printer mentioned 
above as the 4th gestalt. For example, although two or more kinds of dots from which the 
concentration per unit area differs are formed, when the airline printer of this invention color- 
prints using the ink of two or more kinds of shades in which color concentration differs, the ink 
cartridge which comes to contain the color ink of two or more sorts of shades in which 
concentration differs in the container of another object with black ink can be considered. Since 
this ink cartridge is contained by the container different from black ink, it is not influenced at the 
negatively accelerated phosphorescence and its exchange stage of the black ink simple 
substance used for printing of the stage of that exchange centering on the usual alphabetic 
character. 

[0042] In the ink cartridge used for the airline printer using such shade ink, the ink of two or 
more sorts of shades in which a hue is made the same and concentration differs can be arranged 
in the location which adjoins mutually. The ink of two or more sorts of shades in which 
concentration differs is able to specifically arrange sequentially from an end in order of cyanogen 
ink, ink with color concentration lower than this cyanogen ink, Magenta ink, ink with color 
concentration lower than this Magenta ink, and Hierro ink. 
[0043] 

[Embodiment of the Invention] Best gestalt: for inventing, next the gestalt of operation of this 
invention are explained based on an example. Drawing 1 is the outline block diagram of the 
printer 20 which is one example of this invention. This printer 20 consists of the device in which 
Form P is conveyed by the paper feed motor 22, a device in which carriage 30 is made to 
reciprocate to the shaft orientations of a platen 26 by the carriage motor 24, a device that 
drives the print head 28 carried in carriage 30, and controls the regurgitation of ink, and dot 
formation, and a control circuit 40 which manages an exchange of a signal with these paper feed 
motors 22, the carriage motor 24, a print head 28, and a control panel 32 so that it may 
illustrate. 

[0044] The device in which Form P is conveyed is equipped with the gear train which transmits 
rotation of the paper feed motor 22 not only to the platen 26 but to the form conveyance roller 
which is not illustrated (illustration abbreviation). Moreover, the device in which carriage 30 is 
made to reciprocate consists of location detection sensor 39 grades which detect the sliding 
shaft 34 which is constructed in parallel with the shaft of a platen 26, and holds carriage 30 
possible [ sliding ], the pulley 38 which stretches the endless driving belt 36 between the 
carriage motors 24, and the home position of carriage 30. 

[0045] Drawing 2 showed the configuration of this printer 20 centering on the control circuit 40. 
illustrating — as — this — a control circuit — 40 — common knowledge — CPU — 41 — a 
program — etc. — having memorized — P-ROM — 43 — RAM — 44 — an alphabetic 
character — a dot matrix — having memorized — a character generator — ( — CG — ) — 45 — 
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etc. — a core — ** — carrying out — arithmetic — a logic operation circuit — ****** — 
constituting — having — **** — in addition — It has the I/F specialized circuit 50 which 
carries out an interface with an external motor etc. to dedication, the head drive circuit 52 which 
is connected to this I/F specialized circuit 50, and drives a head 28, and the motorised circuit 54 
which similarly drives the paper feed motor 22 and the carriage motor 24. Moreover, the parallel 
interface circuit is built in, it connects with a computer through a connector 56, and the I/F 
specialized circuit 50 can receive the signal for printing which a computer outputs. About the 
output of the picture signal from a computer, it mentions later. 

[0046] Next, the regurgitation principle of the ink by the concrete configuration of carriage 30 
and the print head 28 carried in carriage 30 is explained. Drawing 3 is the perspective view 
showing the configuration of carriage 30. Moreover, drawing 4 is the top view showing the nozzle 
part which carries out the regurgitation of each color ink in the print head 28 arranged by the 
lower part of carriage 30. As shown in drawing 3 , carriage 30 is carrying out the abbreviation 
configuration for L characters, and is equipped with the dashboard 31 divided loading of the 
cartridge for black ink and the cartridge 70 (refer to drawin g 5 ) for color ink which are not 
illustrated is possible, and possible [ wearing of both cartridges ]. A total of six heads 61 for ink 
regurgitation thru/or 66 are formed in the print head 28 of the lower part of carriage 30, and the 
introductory tubing 71 which leads the ink from an ink tank to each of this head for colors 
thru/or 76 are set up by the pars basilaris ossis occipitalis of carriage 30. If carriage 30 is 
equipped with the cartridge for black ink, and the cartridge 70 for color ink from the upper part, 
the introductory tubing 71 thru/or 76 will be inserted in the connection hole prepared in each 
cartridge. 

[0047] The device in which ink is breathed out is explained briefly. If carriage 30 is equipped with 
the cartridge 70 for ink as shown in drawing 6 , using capillarity, the ink in the cartridge for ink 
will be sucked out through the introductory tubing 71 thru/or 76, and will be led to each color 
head 61 of the print head 28 prepared in the carriage 30 lower part thru/or 66. In addition, 
although actuation which attracts ink to each color head 61 thru/or 66 with the pump of 
dedication is performed when equipped with an ink cartridge for the first time, in this example, 
illustration and explanation are omitted for a print head 28 about the configuration of a wrap cap 
etc. at the time of the pump for suction, and suction. 

[0048] As shown in drawing 4 and drawing 6 , 32 nozzles n are formed in each color head 61 
thru/or 66 for every color, and piezo-electric element PE which is one of the electrostriction 
components and was excellent in responsibility for every nozzle is arranged. Drawing 7 showed 
the structure of piezo-electric element PE and Nozzle n to the detail. Piezo-electric element PE 
is installed in the location adjacent to the ink path 80 to which ink is led to Nozzle n so that it 
may illustrate. The crystal structures of piezo-electric element PE are distortion and the 
component which changes electric-mechanical energy into a high speed extremely by impression 
of an electrical potential difference as everyone knows. Piezo-electric element PE elongates 
only the impression time amount of an electrical potential difference, and makes one side 
attachment wall of the ink path 80 deform in this example, by impressing the electrical potential 
difference of predetermined time width of face to inter-electrode [ which was prepared in the 
both ends of piezo-electric element PE ], as shown in the drawing 7 lower berth. Consequently, 
it contracts according to elongation of piezo-electric element PE, and the ink equivalent to a 
part for this contraction serves as Particle Ip, and the volume of the ink path 80 is breathed out 
by the high speed from the tip of Nozzle n. Printing will be performed when this ink particle Ip 
sinks into the form P with which the platen 26 was equipped. 

[0049] Each color head 61 in a print head 28 thru/or the array of 66 are divided and arranged in 
3 sets by making two heads into a lot, as shown in drawing 4 on the relation which arranges 
piezo-electric element PE mentioned above. The head 61 for black ink is arranged in the edge of 
the side close to the cartridge for black ink, and the next door is the ink head 62 for cyanogen. 
Moreover, the head 63 for ink (it is hereafter called light cyanogen ink) with concentration lower 
than the cyanogen ink supplied to the ink head 62 for cyanogen and the ink head 64 for 
Magentas adjoin this group. Furthermore, the head 65 for ink (it is hereafter called light Magenta 
ink) with concentration lower than usual Magenta ink and the head 66 for Hierro are arranged at 
the next group. About a presentation and concentration of each ink, it mentions later. 
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[0050] The printer 20 of this example which has the hardware configuration explained above 
rotating the roller of platen 26 and others by the paper feed motor 22, and conveying Form P, it 
makes carriage 30 reciprocate by the carriage motor 24, drives each color head 61 of a print 
head 28 thru/or piezo-electric element PE of 66 to coincidence, performs the regurgitation of 
each color ink, and forms a multicolor image on Form P. In addition, a printer 20 forms a 
multicolor image based on the signal received from image formation equipments, such as a 
computer 90, through the connector 56, as shown in drawing 8 . In this example, the application 
program which is operating in the computer 90 interior shows the image to CRT display 93 
through a video driver 91, processing an image. If this application program 95 publishes a printing 
instruction, the printer driver 96 of a computer 90 will change image information into reception 
from an application program, and will have changed this into the signal which can print a printer 
20. In the example shown in drawing 8 , inside a printer driver 96 As opposed to the rasterizer 97 
which changes into the color information on a dot unit the image information which the 
application program 95 is treating, and the image information (gradation data) changed into the 
color information on a dot unit By the existence of the ink in a dot unit from the color correction 
module 98 which performs color correction according to the property of coloring of an image 
output unit (here printer 20), and the image information after color correction was carried out It 
has the halftone module 99 which generates the so-called image information of the halftone 
expressing the concentration in a certain area. Since actuation of each of these modules is a 
well-known thing, explanation is omitted in principle and is later mentioned about the contents of 
the halftone module 99. 

[0051] As explained above, the printer 20 of this example equips the print head 28 with the 
heads 63 and 65 for light cyanogen ink and light Magenta ink in addition to the ink of four so- 
called colors of CMYK. These ink makes low color concentration of usual cyanogen ink and 
Magenta ink, as the component is shown in drawin g 9 . Usually so that it may illustrate the 
cyanogen ink (shown in [ C1 ] drawing 9 ) of concentration As opposed to using 3.6 percent by 
weights, a 30 percent by weight diethylene glycol, and SAFI Norian 465 as 1 percent by weight 
and 65.4 percent by weight water for the direct blue 99 which is a color Direct blue 99 which are 
light cyanogen ink (shown in [ C2 ] drawing 9 ) and a color is made into 0.9 percent by weights 
which are 1/4 of cyanogen ink C1, for viscosity control, a diethylene glycol is changed into 35 
percent by weights, and water is changed into 63.1 percent by weights. Moreover, light Magenta 
ink (shown in [ M2 ] drawing 9 ) usually changes the acid red which is a color into 0.7 percent by 
weights, the 25 percent by weight diethylene glycol, and 74 percent by weight water which are 
1/4 of Magenta ink M1 to the Magenta ink (shown in [ M1 ] drawing 9 ) of concentration using 
2.8 percent by weights, a 20 percent by weight diethylene glycol, and SAFI Norian 465 as 1 
percent by weight and 79 percent by weight water for the acid red 289 which is a color. 
[0052] In addition, as shown in d rawing 9 , let Hierro ink Y and black ink K be 1.8 percentage by 
weight and 4.8 percentage by weight, respectively, using the die REKUTOI eroticism 86 and the 
hood black 2 as a color. Viscosity is adjusted for any ink to about 3 [mPa-s] extent. In this 
example, since surface tension besides the viscosity of each color ink is also adjusted identically, 
it does not depend on the ink which forms a dot, but control of piezo-electric element PE for 
every color head can be made the same. 

[0053] What measured the lightness of each of these color ink was shown in d rawing 10 . The 
axis of abscissa of drawing 10 is a rate of record to the record resolution of a printer, and shows 
the rate which recorded the dot on the white form P by the ink particle Ip breathed out from 
Nozzle n. That is, the condition that the whole surface of Form P was covered with the ink 
particle Ip is shown in the rate 100 of record. In this example, to cyanogen ink C1, the 
concentration of a color makes light cyanogen ink C2 abbreviation 1/4 by percentage by weight, 
and, as for the lightness of both the ink at this time, lightness in case the rate of record of light 
cyanogen ink C2 is 100% is [ the rate of record of cyanogen ink C1 ] equal to the lightness in the 
case of being about 35%. This relation is the same also in Magenta ink M1 and light Magenta ink 
M2. Although the rate of the rate of record that the ink in which concentration differs serves as 
the same lightness is defined from the point of the beauty of the color mixture at the time of 
being intermingled and printing both ink, it is desirable practically to adjust to 20 thru/or 50% of 
range. If this relation is expressed at a rate of the percentage by weight of the color in both ink, 
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it is almost equivalent to the latter adjusting the relation of the percentage by weight of the 
color in ink with low concentration (light cyanogen ink G2 and light Magenta ink M2) to the 
percentage by weight of the color in ink with high concentration (cyanogen ink C1 and Magenta 
ink M1) to about 1 of the former/5 thru/or about 1/3. 

[0054] Next, along with the processing in the halftone module 99 of a printer driver 96, the 
situation of printing using the shade ink in the printer 20 of this example is explained. Drawin g 1 1 
is a flow chart which shows the outline of processing of the halftone module 99. If processing of 
printing is started so that it may illustrate, each pixel will be scanned in order by making the 
upper left corner of one image into a zero, and the gradation data [ finishing / the color 
correction of one pixel ] DS (8 bits each of CMYK) will be first inputted into the order which met 
in the scanning direction of carriage 30 from the color correction module 98 (step S100). 
[0055] In addition, although explained below as that to which printing is performed only in 
cyanogen ink, multicolor printing will be performed in fact and a dark dot and a light dot are 
formed about a Magenta in Magenta ink M1 and light Magenta ink M2 with low concentration with 
high concentration. Moreover, about Hierro, a dot will be formed in Hierro ink Y, and a dot will be 
formed in black ink K about black. Moreover, when the dot in the ink of a different color in a 
predetermined field is formed, control required in order to make repeatability of the color by 
color mixture good, for example, the control which shall not print a different dot of a color in a 
homotopic part, is performed. 

[0056] Next, based on the inputted gradation data DS, processing which determines turning on 
and off of a dark dot is performed (step S120). The detail of the processing which determines 
turning on and off of this dark dot was shown in the dark dot formation decision manipulation 
routine of drawing 14 . In this manipulation routine, processing which generates the dark level 
data Dth with reference to the table of drawing 1 3 based on the gradation data DS is performed 
first (step S122). Drawing 1 3 shows the table which sets up into how much the rate of record of 
light ink and dark ink is made to the gradation data of the original image. Since gradation data are 
taking and carrying out the thing of the value to 0-255 about each color (each color of 8 bits), 
they express the magnitude of gradation data like 16 / 256 grades below. The table of dr awing 13 
does not define turning on and off of the dot in the dark ink or light ink of a pixel which gives the 
rate of record of dark ink, and the rate of record of light ink, and pays its attention to a meaning, 
when the rate of the dark ink in the printed matter finally obtained and light ink is shown and a 
certain gradation data are given. By this example, if this relation is explained briefly, as shown in 
drawing 1 1 , turning on and off of a dark dot will be first judged using this table (step S120), and 
turning on and off of a light dot will be judged with reference to that result (step S140). 
Therefore, the rate of record of a light dot depends on the following reason [ being in agreement 
with the table shown in drawing 13 ]. 

[0057] The number of the dark dot formed there and light dots can express the concentration of 
the image per unit area. According to drawing 13 , the number of the dark dots formed in per unit 
area is considered as a rate of as opposed to this considering the case where concentration is 
max, as a value 255, and this is set to Ks. The number of light dots is similarly set to Us. It will 
be set to DS=Ksx(evaluation value of dark dot)/255+Usx (evaluation value of a light dot) / 255 if 
it is going to make it equal to the gradation data DS of the image which inputted the 
concentration of the image formed at this time. Since it can consider that the evaluation value 
(thickness of the formed dot) of a dark dot is 255, the table of a light dot shown in drawing 13 
will be decided by how many the evaluation value of the table of a dark dot and a light dot is 
taken. In the example shown in drawing 13 , if the data of the point (18 and light dot data are 
[ gradation data ] 122 for 95 and dark dot data) that the rate of record of a light dot serves as 
max, for example are inputted into an upper type, it will be set to 95=1 8x255/255+1 22xZ/255, 
using a light dot evaluation value as Z, and a light dot evaluation value will be set to 160. In 
addition, this dark dot evaluation value and a light dot evaluation value are the same as what is 
treated as a result value RV with the flow chart of the decision technique of turning on and off 
of a dark dot and a light dot mentioned later. 

[0058] Based on the inputted gradation data DS, the dark level data Dth corresponding to the 
rate of record of the dark ink defined beforehand are obtained by referring to the table of 
dra wing 13 ( drawing 13 right-hand side axis of ordinate). For example, when the inputted 
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gradation data of cyanogen print 50/256 of solid fields, the rate of record of the cyanogen ink C1 
which is dark ink is 0%, and dark level data also serve as a value 0. When gradation data print 
95/256 of solid fields, the rate of record of the cyanogen ink C1 which is dark ink is 7%, and the 
dark level data Dth serve as a value 18. Furthermore, when gradation data print 191/256 of solid 
fields, the rate of record of cyanogen ink C1 is 75%, and dark level data serve as a value 191. If 
turning on and off of a light dot is judged by the technique later mentioned in these cases, the 
rate of record of the light cyanogen ink C2 which is light ink will become 36%, 58%, and 0%, 
respectively. 

[0059] Next, it judges whether the dark level data Dth obtained in this way are larger than a 
threshold Drefl (step S124). This threshold Drefl is a decision value of whether to form the dot 
in dark ink in the pixel to which its attention was paid, and can also be simply fixed about [ of the 
maximum of the dark level data Dth ] to 1/2. tn this example, the threshold matrix of a 
distributed dither was adopted as the setup of this threshold, especially, about 64x64 global 
matrix (blue noise matrix) was used, and the systematic dither method was applied. Therefore, 
the threshold Drefl which defines turning on and off of a dark dot turns into a different value for 
every pixel to which its attention is paid. The view of the threshold in a systematic dither 
method is shown in drawing 1 6 . At dra wing 1 6 , although magnitude of a matrix was carried out 
[ 4x4 ] on account of illustration, in the example, the threshold is decided that there is no bias in 
the appearance of a threshold (0-255) very much about which field of 16x16 of the interior using 
the matrix of the magnitude of 64x64. If such a global matrix is used, generating of a false profile 
etc. will be controlled. A distributed dither has the high spatial frequency of the dot determined 
by the threshold matrix, and says the type which a dot generates scatteringly in a field. 
Specifically, the threshold matrix of a Beyer mold etc. is known. If a distributed process input 
output equipment dither is adopted, since generating of a dark dot will be performed scatteringly, 
distribution of a shade dot does not incline but image quality improves. In addition, in order to 
determine turning on and off of a dark dot, even if it adopts a pixel apportion design, other 
technique, for example, concentration pattern method, etc., it does not interfere. 
[0060] When the dark dot data Dth are larger than a threshold Drefl, it is judged as what turns 
ON the dark dot of the pixel, and processing which calculates the result value RV further is 
performed (step S126), The result value RV is a value (dark dot evaluation value) equivalent to 
the concentration of the pixel, and when a dark dot judges that the dot in ink with high 
concentration is formed in ON, i.e., the pixel, the value (for example, value 255) to which the 
concentration of the pixel corresponded is set up. Although a fixed value is sufficient as a value 
RV as a result, you may set up as a function of the dark level data Dth. 

[0061] On the other hand, when the dark level data Dth are one or less threshold Dref, it judges 
that a dark dot is not turned off namely, formed, and processing which assigns a value 0 to the 
result value RV further is performed (step S128). Since the white ground of a form remains, the 
part in which the dot in ink with high concentration is not formed makes a value RV a value 0 a 
result. 

[0062] In this way, turning on and off of a dark dot is determined, and after performing 
processing ( drawing 1 1 step S120) which calculates the result value RV next, processing which 
performs processing which asks for the data Dx for light dots for determining turning on and off 
of a light dot (step S130), adds diffusion error deltaDu from a processed pixel to this, and asks 
for the amendment data DC is performed (step S135). It asks for the data Dx for light dots by 
the degree type. 
[0063] 

255+Dtn-z [ Dx=Dth-Z/]/255 — here, Dtn is the light dot data for which it asked from the 
gradation data DS based on the graph of drawing 1 3 . Moreover, an evaluation value in case the 
dark dot of Z is ON, and z are evaluation values in case a light dot is ON. Dx is what applied and 
totaled the weighting factor according to each evaluation value to light data and dark data. Thus, 
in determining turning on and off of a light dot, it is the big description of this invention to use Dx 
synthesizing not light dot data but the data of shade both dots. Here, since it is Z= 255 as 
mentioned above, the above-mentioned formula is set to Dx=Dth+Dtn-z/255 (step 130). If the 
evaluation value z of a light dot is naturally compared with a dark dot evaluation value, it is small. 
It was referred to as z= 1 60 in this example. 
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[0064] Moreover, at step S135, diffusion error deltaDu is added and it asks for the amendment 
data DC because error diffusion is processed about the light dot. When printing by error 
diffusion, predetermined weight is beforehand attached to the surrounding pixel of the pixel, and 
the error of the shade produced about the pixel [ finishing / processing ] is distributed 
beforehand. Then, you read a part for the corresponding error and make it reflected in the pixel 
which is going to print this from now on. It illustrated to drawing 15 by what weighting this error 
would be distributed to which surrounding pixel to the pixel [ finishing / processing ] PP which 
determined turning on and off about a light dot. To the pixel PP which determined turning on and 
off, to several pixels and several pixels which the conveyance direction backside of Form P 
adjoins, a concentration error attaches predetermined weight (1/4, 1/8, 1/16), and is distributed 
in the scanning direction of carriage 30. 

[0065] When it judges whether the dark dot was set to OFF (dot formation in cyanogen ink C1) 
(step S138) and the dark dot is not turned off namely, formed after asking for the amendment 
data DC, processing which determines turning on and off of a dot with low concentration, i.e., the 
dot in light cyanogen ink C2, (it is hereafter called a light dot) is performed (step S140). 
Therefore, the processing which determines turning on and off of a light dot is explained to the 
light dot formation decision manipulation routine shown in drawing 16 . By processing which 
determines turning on and off of a light dot, in this example, formation of the dot in light 
cyanogen ink C2 applies an error diffusion method, and judges whether the gradation data DC 
amended by the view of error diffusion are larger than the threshold Dref2 for light dots (step 
S144). This threshold Dref2 was set up here as a value by which adjustable is carried out 
according to the data [ finishing / amendment ] DC, although it is the decision value of whether 
to form the dot in light ink with low concentration in the pixel to which its attention was paid and 
could also consider as the fixed value simply. A threshold Dref2 and relation with the amendment 
data DC are shown in drawing 1 7 . Delay of the dot formation the minimum of gradation or near 
the upper limit, the turbulence of dot formation (the so-called tailing) produced in the fixed range 
in a scanning direction when the gradation of a field changes suddenly can be controlled by 
setting up a threshold Dref2 as a function of the amendment data DC which are the object of 
decision so that it may illustrate. 

[0066] If the amendment data DC are larger than a threshold Dref2, it will judge that a light dot is 
turned on and the result value RV (light dot evaluation value) will be calculated (step S146). 
Although the result value RV made the value 122 the reference value in this example and 
considered as the value amended with the amendment data DC, considering as a fixed value is 
also possible. On the other hand, when the amendment data DC are judged to be two or less 
threshold Dref, it judges that a light dot is turned OFF and processing which includes a value 0 in 
the result value RV is performed (step S148). 

[0067] As a result of mentioning above, various approaches can be considered as the technique 
of the decision of a value RV. For example, about a dark dot, it can determine based on the dark 
level data Dth, and can determine based on input data DS about a light dot. An example of the 
function with which a value RV asks for an example of the function which calculates a value RV 
the result about a dark dot as a continuous line Jn of drawing 1 8 the result about a light dot was 
respectively shown as a broken line Bt of drawing 18 . furthermore — the side (here light dot) 
which determines turning on and off later — both data — being based — a result — a value RV 
— determining — things — being possible . For example, as shown in dra wing 19 , the result 
value RV may be determined as a function of Snxalpha+St (alpha is a larger multiplier than 1) 
using the consistency St and dark dot density Sn of a light dot. 

[0068] In this way, after performing the operation of a value RV a result with turning on and off 
of a light dot ( dr awing 1 1 , step S140), error count is performed next (step S150). It asks for 
error count by subtracting a value RV from the amendment data DC a result a shade — the 
case where neither of the dots is formed — a result — a value RV — a value 0 — setting up — 
having — **** — since — Error ERR — correction value DC — including — having . That is, 
since the concentration which should be realized in the pixel was not obtained at all, the 
concentration is calculated as an error. On the other hand, since the value RV is assigned as a 
result of corresponding to each dot when a dark dot or a light dot is formed, difference with the 
data DC which became the origin of decision serves as Error ERR. 
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[0069] Next, error diffusion is processed (step S160). Predetermined weight (refer to drawing 
12 ) is attached to the circumference pixel of the pixel to which its attention is paid to the error 
acquired at step S150, and this error is diffused. It moves to the following pixel after the above 
processing, and the processing not more than step S100 mentioned above is repeated. 
[0070] In this way, although record by the light dot and the dark dot will be performed, drawing 
20 showed this situation typically about cyanogen ink C1 and light cyanogen ink C2. In the field 
(at an example, gradation data are the field of 0 / 256 - 63/256) where the inputted gradation 
data are low, the rate of the light dot which exists in a predetermined field increases and goes as 
are shown in drawing 20 (a) and (b), and only the dot in light cyanogen ink C2 is formed and 
gradation data become high. 

[0071] In the field (an example 64/256 or more fields) in which gradation data exceed a 
predetermined value, as shown in drawing 20 (c), the rate of a light dot increases, and record of 
a dark dot is also started, and it increases gradually. Furthermore, in the field (an example 
95/256 or more fields) where gradation data are expensive, as shown in drawing 20 (d) and (eX a 
dark dot increases, and the rate of a light dot decreases and goes. 

[0072] If gradation data serve as a still higher field (an example 191/256 or more fields), only a 
dark dot will be formed, as formation of a light dot is no longer performed and it is shown in 
drawing 20 (f) and (g). If gradation data serve as max, as shown in drawing 20 (h), the rate of 
record by the dark dot becomes 100%, and the whole surface of Form P will be printed in ink with 
high concentration (cyanogen ink C1). 

[0073] According to this example explained above, it determines about whether the dot in ink 
with high concentration is formed previously, and the result value RV is determined according to 
turning on and off of a dark dot. Then, only when it judges that a dark dot is not formed, it 
determines whether form the dot in ink with low concentration, and the result value RV is 
determined according to turning on and off of a light dot. And decision about a dark dot is 
performed with a systematic dither method, and the decision about a light dot is based on the 
error diffusion method. Consequently, the concentration of the image printed is adjusted so that 
an error may become the minimum by turning on and off of a light dot. Moreover, since decision 
about a dark dot is performed previously, it is easy by setting up appropriately the relation of the 
input data and the dark level data Dth in the table of drawing 1 3 to set up so that distribution of 
a dark dot may not have sense of incongruity in appearance and may turn into distribution 
excellent in the gradation expression. 

[0074] Furthermore, although a false profile may be generated when the concentration of input 
data is the predetermined value range, and it decides turning on and off of a shade dot simply 
that a dark dot is called ON for a light dot by ON and this range when concentration is high, and 
input data is near the upper limit of this range, or the lower limit, by the technique of this 
example, no problem of generating of such a false profile is produced. Moreover, since a 
sequential decision of the turning on and off of the light dot of a dark dot is made and it goes by 
this example, the advantage of being easy to control the rate of mixture of a dark dot and a light 
dot is also acquired. 

[0075] In addition, in this example, the following description was acquired by having shown the 
rate of record of light cyanogen ink C2 and cyanogen ink C1 in drawing 13 . 
[0076] (1) Only light cyanogen ink C2 is recorded in the field (from 0/256 to 63/256 [ An 
example ]) where the gradation data inputted are low. The rate of record carries out the 
increment in monotone according to the magnitude of gradation data. 

[0077] (2) According to the increment in gradation data, formation of the dot in the cyanogen ink 
C1 which is ink with high concentration is started, and the rate of record increases from before 
gradually rather than the rate of record of the light cyanogen ink C2 which serves as a big value 
according to the increment in the gradation data inputted serves as maximum (an example 58%). 
In the example, when the gradation data inputted exceed 63/256, the dot in cyanogen ink C1 will 
be formed. In addition, the value of the gradation data with which the rate of record in light 
cyanogen ink C2 serves as max is 95/256 in the example. 

[0078] (3) If gradation data become large from the value from which the rate of record of light 
cyanogen ink C2 serves as maximum, the rate of record of light cyanogen ink C2 will be reduced 
quickly. On the other hand, the rate of record of cyanogen ink C1 increases in proportion 
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[ almost ] to increase of gradation data. In the example, if gradation data exceed 127/256, the 
rate of record of light cyanogen ink C2 will decrease rapidly, and if gradation data exceed 
191/256, the rate of record will be set to about 0. 

[0079] (4) In the field where gradation data are bigger than the value from which the rate of 
record of light cyanogen ink C2 is set to about 0, although the rate of record of cyanogen ink C1 
carries out a sequential increment to 100% of maximums according to the increment in gradation 
data, compared with the field before it, the rate of the increment in the rate of record to the 
increment in gradation data is a little low. 

[0080] therefore, by the printer 20 using the shade ink of this example Since formation of the 
dark dot in ink with high concentration ( drawing 13 cyanogen ink C1) is started from the field 
below the gradation data with which the rate of record of the light dot in ink with low 
concentration ( draw i ng 13 light cyanogen ink C2) serves as max The color mixture in the knot to 
the record by the dark dot from record by the light dot is very smooth, and it has the description 
that the quality of printing is very high. 

[0081] Furthermore, since formation of the dot in dark ink is started from the field below the 
gradation data with which the rate of record of light ink serves as max, about light ink, max of 
the rate of record can be made about 60%. Consequently, it has not been said that the condition 
of the solid coating in light ink does not arise in the field where gradation is low, and a false 
profile arises with the gradation of this near. Moreover, the degree of freedom of distribution of 
the dot in dark ink is high, and it can consider as the beautiful distribution which does not have 
sense of incongruity in appearance. That is, the expression near [ where ink with high 
concentration and low ink begin to be mixed ] the gradation is very natural. 
[0082] Moreover, in the bigger field than the gradation with which the rate of record of light ink 
serves as max, the rate of record of light ink is fallen quickly. Therefore, the dot of light ink will 
be transposed to the dot of dark ink, the number of dots of ink required to express the same 
gradation, i.e., discharge quantity, is reduced, and it can reduce the amount of the ink used as a 
whole as gradation becomes large. As a result of falling the rate of record of light ink quickly, the 
rate of record of light ink becomes [ whether the rate of record of dark ink reaches to 100% 
(input data 255), and ], and has become about 0 before. Therefore, since the amount of 
regurgitation ink as about [ not using light ink vainly ] and the whole can be reduced in case the 
gradation of an image prints a deep field, it is desirable also from Men called a limit of the 
amount of ink per [ to a form ] unit area. 

[0083] Although one example realized by forming a dot in two kinds of ink in which concentration 
differs two or more kinds of dots from which the concentration per unit area in this invention 
differs above was explained, the mode using two or more kinds of ink in which concentration 
differs is not limited to the above-mentioned example. For example, it is also possible to use 
three or more kinds of ink in which concentration differs. In this case, it is good also considering 
the ratio of the color concentration of ink as a geometrical-series target (1:n:2xn ..), and good 
also as power-relation (1:n2 : n4 ..). in addition, here — n= — 2 and 3 — it is ... (two or more 
positive integers). Moreover, in this example, although the view of error diffusion was applied 
[ decision / of a light dot ] using the systematic dither method about decision of a dark dot, it 
cannot limit to such technique and the well-known various binary-ized technique can be applied 
to decision of a dark dot and a light dot. Furthermore, in this example, although decision of a 
dark dot was preceded, it is also possible to consider as the configuration which judges a light 
dot previously. 

[0084] Moreover, although two kinds of ink in which concentration differs from cyanogen only 
about a Magenta was prepared in this example, using combining the ink in which concentration 
differs also about Hierro or black does not interfere, either. Ink can also use two or more kinds of 
ink in which it is not limited to the combination of CMYK, it does not interfere even if it applies 
to other combination, and concentration differs about the special feature of gold, silver, etc. 
[0085] Next, the other examples of this invention are explained briefly. Although ink with high 
concentration and low ink shall be prepared and the dot (dark dot) in ink with high concentration 
and the dot (light dot) in low ink shall be formed on Form P in the above-mentioned example, ink 
concentration can be made into one kind and the same effectiveness can be acquired also by 
forming two or more kinds of dots from which the diameter of a dot differs. The magnitude of the 
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dot formed on Form P is controllable by adjusting the strength of the electrical-potential- 
difference pulse which carries out a seal of approval to the diameter and piezo-electric element 
PE of a nozzle for ink regurgitation etc. (an electrical potential difference and duration). For 
example, if the nozzle 62 for cyanogen ink C1 of the above-mentioned example is formed as a 
nozzle for major-diameter dots and the nozzle 63 for light cyanogen ink C2 is formed as a nozzle 
for minor diameter dots, control of the above— mentioned example can be carried out as it is by 
replacing with a dark dot -> major-diameter dot and a light dot -> minor diameter dot. In this 
case, according to the gradation of input data, turning on and off of the dot of a major diameter 
is first determined with a dither method etc., and it determines, using the technique of error 
diffusion of turning on and off of the dot of a minor diameter after that. Signs that the dot of a 
major diameter and the dot of a minor diameter were formed were illustrated to drawing 21 . 
[0086] According to this example, about the ease of control of the rate of mixture of the 
smoothness of a gradation expression, and the dot of a major diameter and the dot of a minor 
diameter, there is an advantage that the ink to prepare can be managed with one kind for every 
color when doing so the almost same effectiveness as the 1st example. Moreover, since it is the 
diameter modulation of a dot which changes the diameter of a dot, in the minor diameter dot 
equivalent to the light dot of the above-mentioned example, the amount of ink breathed out by 
Form P decreases, and it is advantageous also from the point of the ink duty which is the 
permissible amount of ink in Form P. 

[0087] In addition, since the dot of a major diameter and the dot of a minor diameter are not 
printed in the same location, it is carrying out adjustable [ of the strength of the electrical- 
potential-difference pulse which makes a nozzle one kind and carries out a seal of approval to 
piezo-electric element PE ], and it is also possible to consider as the configuration which has 
good control of striking a major-diameter dot and a minor diameter dot in any direction. In this 
case, since the number of the nozzle trains in the head section 28 can be reduced and a large 
and small dot is moreover formed by the same nozzle, a gap of the printing location of a major- 
diameter dot and a minor diameter dot is not produced. Also about the diameter modulation of a 
dot, it is not limited to two steps of size, and printing by the dot of three or more kinds of paths 
is also possible. Moreover, in this example, like the 1st example, although the view of error 
diffusion is [ decision / of a minor diameter dot ] also applicable using a systematic dither 
method about decision of a major-diameter dot, decision of turning on and off of each dot is not 
limited to such technique, and can apply the well-known various binary-ized technique to 
decision of a major-diameter dot and a minor diameter dot. Furthermore, in this example, it is 
good also as a configuration which may precede decision of a major-diameter dot and judges a 
minor diameter dot previously. 

[0088] Next, the 3rd example of this invention is explained. It has the same hardware 
configuration as the 1st and 2nd example, and the airline printer of the 3rd example can record 
an image by a total of six colors of black ink K, cyanogen ink C1, light cyanogen ink C2, Magenta 
ink M1, light cyanogen ink M2, and Hierro ink Y. In this example, if the image recording 
manipulation routine shown in drawing 22 is started, processing which inputs the gradation data 
of a view pixel first is performed (step S200), and processing of binary-izing about black ink will 
be performed first continuously (step S210). Although processing of binary-izing about this black 
ink was shown in drawing 22 , that detail is mentioned later. 

[0089] After processing binary-ization about black ink, binary-ization about two kinds of 
cyanogen ink C1 and C2 in which concentration differs is processed (step S220), binary-ization 
about two kinds of Magenta ink M1 and M2 in which concentration differs similarly is processed 
(step S230), and binary-ization about Hierro ink Y is processed further (step S240). That is, 
binary-ization of six kinds of ink (K, C1, C2, M1, M2, Y) is processed one by one in all about the 
pixel to which its attention is paid. 

[0090] Processing of binary-izing about black ink is performed by the systematic dither method, 
as shown in drawing 23 . The 1st example explained the systematic dither method. About black 
ink, about 64x64 global matrix (blue noise matrix) is used similarly, and binary-ization with 
sufficient dispersibility is performed. After determining turning on and off of the dot by binary- 
izing, i.e., black ink, (step S212), it judges whether a black dot is ON (step S214), and, in ON, 
processing which sets a value 1 as Flags FC and FM is performed (step S216). On the other 
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hand, when it is judged that the dot of black ink is not formed, processing which sets a value 0 
as these flags is performed (step S218). These flags FC and FM are for referring to turning on 
and off of the dot in black ink in processing (step S220,230) of binary-izing about cyanogen ink 
and Magenta ink. 

[0091] Next, dra wing 24 explains the halftoning (step S220,230) of cyanogen or Magenta ink. In 
addition, since this processing includes the halftoning ( drawing 1 1 ) explained in the 1st 
example, and the same processing, it has made the double digits number the same the bottom 
about the same or similar step as processing of dra wing 1 1 . Moreover, drawing 24 showed on 
the basis of the processing about cyanogen ink, and was shown inside (parenthesis) about the 
processing in the case of Magenta ink. Initiation of this routine judges whether Flag FC is a value 
1 first (step S313). If it is a manipulation routine about Magenta ink, it will be judged whether Flag 
FM is a value 1. If there is no flag FC of one value (FM), it can be judged that the dot in black ink 
is not turned on in binary-ized processing ( drawing 23 ) of black ink. The processing which 
calculates a value RVC (RVM) like the following and the 1st example as a result of the decision 
of turning on and off of a dark dot (C1) (step S320), And processing which creates the 
amendment data DCC (it is DCM in the case of a Magenta) which added diffusion error deltaDu 
from a pixel [ finishing / processing near the pixel to which its attention is paid ] is performed 
(step S325). 

[0092] On the other hand, when the dot of black ink is set to ON in processing of binary-izing 
about black ink (FC and FM=1), it is regarded as what turned ON the dark dot about cyanogen 
ink regardless of the inputted gradation data, and processing which calculates the result values 
RVC and RVM is performed (step S315). Namely, when the dot in black ink K is struck, consider 
that cyanogen and a Magenta already exist in black ink according to the view of subtractive color 
mixture, and it does not interfere, the dot in the ink of cyanogen or a Magenta is formed in black 
ink in piles — being alike — what turned ON the dot in cyanogen ink C1 and Magenta ink M1 
since it did not reach — regarding — a result — a value RVC (RVM) — a predetermined value 
(rvck and rvmk) — setting up . Then, processing which creates the amendment data DCC (it is 
DCM in the case of a Magenta) which added diffusion error deltaDu from a pixel [ finishing / 
processing near the pixel to which its attention is paid / like step S325 ] is performed (step 
S318). 

[0093] When the dot in black ink K is not formed, (when it is FC and FM=0) After creating the 
above-mentioned amendment data DCC (DCM), it judges whether the dark dot was set to ON 
(the dot in cyanogen ink C1 or Magenta ink M1 is formed) (step S330). When the dark dot is not 
formed, processing which determines turning on and off of a dot with low concentration, i.e., the 
dot in light cyanogen ink C2 (or light Magenta ink M2), (it is hereafter called a light dot) is 
performed (step S340). About the processing which determines turning on and off of a light dot, 
since it is the same as that of the 1st example ( drawing 15 ), illustration is omitted. In the 
processing which determines turning on and off of a light dot, it judges whether formation of the 
dot in light cyanogen ink C2 (Magenta ink M2) has the gradation data DCC larger than the 
threshold Dref2 for light dots (DCM) which applied the error diffusion method and were amended 
by the view of error diffusion in the example. This threshold Dref2 is a decision value of whether 
to form the dot in light ink with low concentration in the pixel to which its attention was paid. 
[0094] If the amendment data DCC (DCM) are larger than a threshold Dref2, it will judge that a 
light dot is turned on and the result values RVC and RVM (light dot evaluation value) will be 
calculated. On the other hand, when the amendment data DC are judged to be two or less 
threshold Dref, it judges that a light dot is turned OFF and processing which includes a value 0 in 
the result value RVC (RVM) is performed. 

[0095] In this way, after performing the operation of a value RVC (RVM) a result with turning on 
and off of a light dot (step S340), error count is performed next (step S350). It asks for error 
count by subtracting a value RVC (RVM) from the amendment data DCC (DCM) a result, a shade 

— the case where neither of the dots is formed — a result — a value RVC (RVM) — a value 0 

— setting up — having — **** — since — Error ERR — correction value DCC (DCM) — 
including — having . That is, since the concentration which should be realized in the pixel was 
not obtained at all, the concentration is calculated as an error. On the other hand, since the 
value RV is assigned as a result of corresponding to each dot when a dark dot or a light dot is 
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formed, difference with the data DCC (DCM) which became the origin of decision serves as Error 
ERR. moreover, in this example, when the dot in black ink is formed After considering that 
cyanogen and the dark dot of a Magenta were turned on (formed), calculating the result value 
RVC (RVM) and creating amendment data Since processing not more than direct above- 
mentioned step S350 is performed, when the dot in black ink is formed corresponding to a view 
pixel Although the dot of cyanogen and Magenta ink is not formed, the predetermined value rvck 
(rvmk) will be set to the result value RVC (RVM), and error count (step S350) will be carried out 
to it by this. 

[0096] Processing of error diffusion is performed after processing of the above error count (step 
S360). Predetermined weight (refer to 1st example drawing 12 ) is attached to the circumference 
pixel of the pixel to which its attention is paid to the error acquired at step S350, and this error 
is diffused. It moves to the following pixel after the above processing, and the processing 
mentioned above is repeated. In addition, in processing (step S240) of binary-izing of Hierro ink 
continuously carried out to processing (step S220,230) of binary-izing of cyanogen ink and 
Magenta ink, processing like cyanogen ink or Magenta ink is not performed, but binary-ization by 
the systematic dither method is processed. However, when the same matrix is used and the dot 
in black ink is formed in the threshold matrix used about black ink, he is trying not to form the 
dot of Hierro ink. 

[0097] If the dot in black ink is formed when recording a multicolor image in two or more kinds of 
ink containing black ink according to this example explained above, it will be regarded as that in 
which cyanogen and the dot in the ink of a Magenta were formed, and the dot of cyanogen and a 
Magenta will not be formed corresponding to the pixel to which its attention is paid. Moreover, 
the dot in Hierro ink is not formed, either. Consequently, the regurgitation of the useless ink is 
not carried out and it is desirable also from Men of a limit (ink duty) of ink discharge quantity not 
only to the amount of the ink used being reduced but a form, furthermore — that in which the 
dot in cyanogen ink and Magenta ink was formed when the dot in black ink was formed about 
cyanogen ink and Magenta ink — regarding — a result — values RVC and RVM — since it is 
calculating, when the dot in black ink is turned on, the dot of cyanogen and a Magenta comes 
around the dot that it is hard to be formed. Not only cyanogen ink and Magenta ink but also the 
dot of light cyanogen ink and light Magenta ink become are hard to be recorded on the nearness 
of the dot of black ink in a field in which it is recorded sparsely as a result, for example, each 
color ink, and the granular feeling of an image is reduced remarkably. 

[0098] in addition — although the above-mentioned example explained the relation of black ink, 
cyanogen ink, and Magenta ink — the ink of a chromatic color — be — it is also possible not to 
restrict to ** cyanogen and Magenta ink and to apply to Hierro ink. Moreover, also when the ink 
breathed out from a head is based on combination other than CYM, it can apply. Furthermore, as 
ink of an achromatic color, ink with low concentration, such as gray ink, can also be used for 
black ink except. When achromatic color ink with such low concentration is used or the 
conditions of a blot of a form differ, it is appropriate to change a value RV a result when the dot 
in the ink of an achromatic color is formed. 

[0099] Next, the 4th example of this invention is explained. Although the decision result of 
whether to form the dot of black ink is made to reflect in formation of the dot of cyanogen and 
Magenta ink like the 3rd example in this example, as for the 3rd example, the technique of 
reflection differs. The half toning in the 4th example was shown in draw ing 25 thru/or draw ing 
27 . In addition, although only decision of formation of the dot of black ink and decision of 
formation of the dot of cyanogen ink were shown, processing is performed also about the same 
Magenta ink here. 

[0100] Initiation of the processing shown in drawing 25 performs processing which initializes the 
location of the pixel to which its attention is paid first (step S400). That is, a value 0 is assigned 
to the variable y which shows Variable x and the perpendicular direction location which show a 
horizontal location, respectively. Next, processing which calculates a value KRST for the 
processing which makes black ink binary in companion a radical to the concentration K of the 
achromatic color of this pixel (x y) as a result of a deed is performed (step S410). Binary-ization 
of black ink was performed with the systematic dither method here as it was mentioned above. 
The outline of processing of a systematic dither method was shown in drawing 26 . namely, — if 
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larger than a threshold, ****** it measures the concentration K of the threshold Kdth read from 
the threshold matrix of the distributed dither prepared beforehand, and an achromatic color (x y) 
(step S41 1), and it will form the dot in black ink by the result — Kdot (x y) — ON — carrying 
out (step S412) — other than this — coming out — suppose that it is off (step S413). Moreover, 
when the dot according [ a result value ] to black ink is formed and a value 255 is not formed in 
a dot again, a value 0 is set up, respectively (steps S415 and S416). 

[0101] Next, in response to processing of binary-izing about black ink, processing which asks for 
the correction data Cx about cyanogen is performed (step S420). It asks for the correction data 
Cx by adding the gradation data K of black ink (x y) to the gradation data C of the cyanogen 
component of the pixel to which its attention is paid (x y). Although it asks for the correction 
data Cx about a cyanogen component, the gradation data of black ink are added for being made 
to make it the location (location where the value of K (x y) is large) in which the dot in black ink 
is easy to be formed that the dot of cyanogen ink is hard to be struck. In addition, although it 
asks for the correction data Cx, the weighting multiplier KCW may be used like Cx=C(x y) +K (x 
y) and KCW. 

[0102] Although the weighting multiplier KCW is equivalent to what was made into the value 1, it 
is good also as a value smaller than a value 1 or a big value. [ of the above-mentioned example ] 
The dot of a small value, then cyanogen ink becomes on the average that it is easy to be formed, 
and the dot of a bigger value than a value 1, then cyanogen ink becomes on the average that it is 
hard to be formed. 

[0103] After amending the gradation data about a cyanogen component (step S420), 3 value-ized 
processing about cyanogen is performed next (step S430). Although the detail of this processing 
was shown in dra wing 26 , if it simplifies and says, based on the diffusion error correction 
finishing data Ccr about a cyanogen component, turning on and off of the dot formation in 
cyanogen ink C1 and light cyanogen ink C2 will be judged. About this processing, it shall mention 
later and drawing 25 explains the whole processing previously. 

[0104] After performing 3 value-ized processing about a cyanogen component, processing which 
diffuses the error produced about the cyanogen component for a surrounding error is performed 
(step S450). Although one in which the dot in cyanogen ink C1 with high concentration is formed 
in, the dot in light cyanogen ink C2 with low concentration is formed in by 3 value-ized 
processing, or neither of the dots is formed of those results is obtained, neither of the cases is 
restricted as it is in agreement with the gradation data of the pixel of a basis, but usually 
produces that error a little. Then, weighting which showed this to 1st example drawing 12 is 
given, and it distributes to a surrounding pixel. 

[0105] Then, only a value 1 increments the variable x which shows the location of a main 
scanning direction (the head conveyance direction) (step S460), and it judges whether the 
location of a main scanning direction crossed the edge (Hmax) (step S470). If the main scanning 
direction edge is not crossed, processing is repeated from step S410 mentioned above. On the 
other hand, if processing has crossed the edge of a main scanning direction, Variable x will be 
returned to a value 0 and processing to which only a value 1 increments the variable y which 
shows the location of the direction of vertical scanning (the form conveyance direction) will be 
performed (step S480). Then, it judges whether the location of the direction of vertical scanning 
has crossed the form edge (Vmax) (step S490), and if it has not exceeded, it returns to step 
S410 mentioned above, and processing is repeated. 

[0106] Next, therefore, 3 value-ized processing about a cyanogen component is explained to 
dra wing 2 7 . If this processing is started, the diffusion error Cdfer similarly processed at step 
S450 will be added to the correction data Cx for which it asked at the drawing 25 step S420 
about the cyanogen component first, and processing which asks for the amendment data Ccr will 
be performed (step S431). namely, the error further diffused from the surrounding pixel to the 
correction data which added and searched for the error with a value as a result of the gradation 
data of the black ink corresponding to the gradation data C of the pixel to which its attention is 
paid (x y) — in addition, it asks for the concentration which should be realized by the pixel. Next, 
it judges whether the dot of black ink was formed about the pixel. When Kdot (x y) does not form 
the dot of OFF, i.e., black ink, it judges whether next the above-mentioned amendment data Ccr 
are larger than the 1st threshold EdThl (step S433). Processing to which they set the dot of 
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cyanogen ink C1 to ON about Cdot (x y) noting that the concentration which should be realized 
by the pixel will have them and they will form a dark dot in the point, if the amendment data Ccr 
are larger than the 1st threshold EdThl is performed (step S434). [ expensive ] Moreover, since 
the dark dot was set to ON, a value 255 is put into a value CRST a result (step S435), and 
processing which asks for deflection with a value CRST as a concentration error Cerr is 
performed as a result of the amendment data Ccr (step S440). This concentration error Cerr is a 
quantization error diffused in a surrounding pixel by the error diffusion process ( d rawing 25 , 
step S450) mentioned above. 

[0107] In step S433, it is judged that the amendment data Ccr are not larger than the 1st 
threshold EdThl, and it judges to a case whether it is larger than the 2nd small threshold EdTh2 
with the 1st threshold EdThl (step S441). When the amendment data Ccr are judged to be larger 
than the 2nd threshold EdTh2 with the 1st one or less threshold EdTh, it is judged that the 
concentration which should be realized by the pixel is the concentration of extent which should 
make a light dot to ON. That is, processing which sets the dot of light cyanogen ink C2 to ON is 
performed about Cdot (x y) noting that a light dot is formed in the point (step S442). Moreover, 
since the light dot was set to ON, a value 128 is set to a value CRST a result (step S443). 
Furthermore, when the amendment data Ccr are judged to be the 2nd two or less threshold 
EdTh, it judges that a dot is not formed in the point regardless of a shade, and processing which 
both makes off the dot of the cyanogen ink C1 and C2 of a shade about Cdot (x y) is performed 
(step S444). Moreover, since the dot of a shade was made off, a value 0 is set to a value CRST a 
result (step S445). 

[0108] That processing which forms 3 values about a cyanogen component, forms any of the 
dark dot C1 and the light dot C2 above when the dot is not formed in the pixel to which its 
attention is paid in black ink (step S432), or forms neither is performed. On the other hand, when 
the dot of black ink is formed, processing shifts to step S446 and processing which shall not 
form a dot (step S446) and sets a value 255 to a value CRST as a result of another side is 
performed about cyanogen ink C1 and light cyanogen ink C2 (step S447). That is, since the dot is 
formed in color ink, the dot of a cyanogen component permeates as that in which it did not form 
in, however the dark dot of cyanogen was formed, makes, and sets up the result value CRST. 
[0109] After setting up a value CRST as a result of decision (steps S434, S442, S444, and S446) 
of the formation of a shade dot mentioned above (steps S435, S443, S445, and S447), data 
processing of the concentration error mentioned above is performed (step S440). 
[0110] According to the 4th example explained above, formation of the shade dot of cyanogen 
ink can be affected by the existence of formation of the dot of black ink. That is, when the dot in 
black ink is formed, the dot of cyanogen ink becomes is hard to be formed around it. For this 
reason, the fault referred to as that both dots will adjoin, and will be formed and graininess is 
checked by looking as a result about black ink and cyanogen ink (or Magenta ink) even when 
respectively independent dispersibility is high is not produced. And in this example, since the ink 
of a shade is recordable about cyanogen ink and Magenta ink, supposing it is formed, a light dot 
will be easy to be formed, and the quality of an image will become very high. 
[01 1 1] In spite of not forming the dot of cyanogen ink in step S447 in the above-mentioned 
example here, the semantics of having assigned the value 255 to the value CRST the result 
about cyanogen ink is explained. In this example, the gradation data K of black ink (x y) are added 
to the gradation data C about cyanogen ink (x y) asking for the correction data Cx about 
cyanogen ink at step S420 shown in drawing 25 . Therefore, the amendment data Ccr for which it 
asked at step S431 shown in drawing 27 serve as Ccr=Cx+Cdfer=C(x y)+K(x y)+Cdfer. 
[0112] In step S447, when the dot of black ink is formed, a value 255 is assigned to a value 
CRST the result about cyanogen ink, and the concentration error Cerr which subtracts this from 
the amendment data Ccr and asks for it serves as Cerr=Ccr-CRST=C(x y)+K(x y)-CRST+Cdfer. 
Here, since the value 255 is set as a value CRST the result about cyanogen ink, without judging 
formation of the dot about cyanogen ink in any way when the dot of black ink is formed, the 
value CRST is reflecting the value after all the result at the time of forming the dot of black ink 
the result in this case. That is, it can be regarded as K(x y)-CRST=Ker. Consequently, when the 
dot of black ink is formed, a part for that error will be reflected in formation of the dot of 
surrounding cyanogen ink at step S450. in addition, when the dot of black ink is not formed The 
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result about black ink, since it is usual that a value KRST is set as a value 0, the processing 
( drawi ng 2 5 step S420) which adds the gradation data K of black ink (x y) It is equivalent to the 
processing which adds the concentration error about black ink after all, and the effect of turning 
on and off of the dot of black ink is made reflected in turning on and off of the dot of 
surrounding cyanogen ink like the case where the dot of black ink is formed. 
[01 13] Next, the 5th example of this invention is explained. This example makes turning on and 
off of the dot of black ink reflect in formation of the dot of a shade cyanogen sink like the 4th 
example, and the hardware configuration of an airline printer and other processings are similar 
with the 4th example. It is made to correspond to drawing 25 of the 4th example, and draw ing 28 
is shown. That is, below the error diffusion process (processing of step S450) about [ to the half 
toning (step S410 processing) of the 4th example ] cyanogen of the 5th example is the same. 
Although the 5th example performs processing which asks for the correction data Cx after 
processing (step S510) of binary-izing about black ink as shown in drawing 2 8 , the contents of 
this processing differ from the 4th example. That is, in the 5th example, what applied the 
predetermined weighting multiplier KCW is added to the value which subtracted the value KRST 
from the gradation data of black ink for the correction data Cx to the gradation data C about 
cyanogen ink (x y) the result about the dot of black ink. When this is expressed with a formula, 
they are Cx=C(x y)+ {K(x y)-KRST} and KCW. 

[0114] Then, 3 value-ized processing about cyanogen ink is performed (step S530). The detail of 
this 3 value-ized processing was shown in drawing 29 . Decision whether the dot of black ink is 
[ processing / of the 5th example / 3 value-ized / 3 value-ized processing of the 4th example ] 
off ( drawing 27 step S432), It is completely the same except the point that the processing (step 
S447) which sets a value CRST as a value 255 as a result of the processing (step S446) which 
turns OFF the dots C1 and C2 of the cyanogen performed when the decision result is "NO" 
does not exist. 

[01 15] Therefore, when the dot of black ink is turned OFF, since [ according to this example ] 
the dots C1 and C2 of cyanogen ink are always turned OFF, even when it is judged that the dot 
of black ink is formed, possibility that the dot of cyanogen ink will be formed exists, however, 
when the dot of black ink is formed The result of having subtracted the value KRST from the 
gradation data K of black ink (x y) the result (correctly) Since the value which multiplied this by 
the weighting multiplier KCW is applied, when the dot of black ink is formed, the correction data 
Cx of (KRST=255) and cyanogen ink Since it becomes a value smaller than the gradation data C 
of cyanogen ink (x y), the dot of cyanogen ink becomes that it is hard to be formed. 
[0116] That is, although it asks for the correction data Cx about a cyanogen component, the 
gradation data of black ink are subtracted for the dot of cyanogen ink being made to make it be 
hard to be struck near the dot of black ink, when the dot in black ink is formed (result value 
KRST= 255). In the 5th example, since difference with a value is added as a result of the 
gradation data of black ink, although most amended parts in the black ink currently added to the 
cyanogen component if it sees in a predetermined field are 0, it turns out that it is acting so that 
the dot of cyanogen ink may make it be hard to be generated near the black dot locally. In 
addition, although the weighting multiplier KCW was made into the value 1 in the example, it is 
good also as a value smaller than a value 1 or a big value. It is the same as that of the 4th 
example that the dot of a small value, then cyanogen ink becomes on the average that it is easy 
to be formed, and the dot of a bigger value than a value 1, then cyanogen ink becomes is hard to 
be formed on the average. 

[01 17] Moreover, even if it affects it locally, it can be prevented from having effect of what on 
the concentration of cyanogen ink on the average, if the weighting multiplier KCW can adjust the 
effect of the dot of black ink freely and a weighting multiplier is moreover brought close to a 
value 1 as mentioned already. In addition, although cyanogen ink was formed into 3 values in the 
above-mentioned example, if the head in which the regurgitation [ three kinds of above ink in 
which concentration differs ] is possible is prepared, it is easy also in whether it is what the 
gradation beyond the formation of 4 values is expressed for. Moreover, beyond binary-izing may 
be realized by carrying out the overprint of the ink with low concentration combining the 
configuration expressing multi-tone. Moreover, it is applicable about the ink which not the thing 
to restrict to cyanogen ink but Magenta ink and others, and a printer adopted. 
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[0118] Although the 4th and 5th example explained above was made to reflect in decision of 
formation of the effect of turning on and off of the dot of black ink of the dot of cyanogen ink C1 
and G2, the technique of the 5th example is applicable to decision of formation of cyanogen ink 
C1 and light cyanogen ink C2 (it is Magenta ink M1 and M2 to this appearance). An example of 
the halftoning in this case was shown in d rawing 30 . In drawing 30 , since other processings 
except step S605 thru/or 650 were the same as that of the 4th example, the sign of double 
figures was shown as the same the bottom. Explanation is omitted about the detail of these 
processings. Although drawing 30 showed the halftoning about cyanogen ink, it is natural. [ of 
the ability to apply to the shade ink of other hues, either ] 

[0119] Initiation of the halftoning shown in drawing 30 performs processing which determines 
the record concentration C1 (x y) and C2 (x y) of dot record which cyanogen ink C1 and light 
cyanogen ink C2 should realize, respectively, i.e., rates, after processing (step S600) of 
initialization based on the gradation data C of cyanogen ink (x y) (step S605). The rate of dot 
record (record concentration) which should be realized in both ink can be defined using the 
relation shown in dra wing 13 explained in the 1st example, next, the record concentration C1 (x 
y) about such cyanogen ink C1 for which it asked — being based — cyanogen ink C1 — binary - 
— izing — a result — a value CRST — asking — processing — carrying out (step S610) . A 
deed and the processing which calculates a value a result may be learned from the 1st example 
about cyanogen ink C1, and binary-ization may be learned from the 4th example. 
[0120] In this way, as a result of asking, processing which asks for the correction data Cx about 
cyanogen ink is performed, using [ next ] a value CRST (step S620). The correction data Cx are 
adding what applied the predetermined weighting multiplier WC to the value which subtracted the 
value CRST from the record concentration C1 (x y) of cyanogen ink C1 the result about the dot 
of cyanogen ink C1 to the record concentration C2 (x y) about light cyanogen ink C2. When this 
is expressed with a formula, they are Cx=C2(x y)+ {C1(x y)-CRST} and WC. 
[0121] In this way, after asking for the correction data Cx, binary-ization about light cyanogen 
ink C2 is processed (step S630). Processing of binary-izing may be learned from the 1st 
example, and may be learned from the 5th example. Error diffusion process about light cyanogen 
ink C2 is performed after processing of binary-izing (step S650), and the error produced by 
turning on and off of cyanogen ink C1 and light cyanogen ink C2 is made to reflect in a 
surrounding pixel. The above processing is applied to the whole (0<x<=Hmax, 0<y<=Vmax) screen 
(step S660 thru/or S690). 

[0122] According to the 6th example explained above, halftoning proper as a whole is realizable 
for another side reflecting the effect of one turning on and off of ink C1 with high concentration, 
and ink C2 with low concentration. In this case, since processing in which the dot of the ink of a 
side with low concentration is surely turned OFF is omitted like the 1st example when the dot of 
the ink of a side with high concentration is set to ON If the dot of the ink of a side with high 
concentration is formed, it will become that it is hard to make the dot of the ink of a side with 
low concentration form, but since it is formed if needed, it is possible to perform half toning to a 
precision further. For example, when the concentration which should be realized by shade both 
dots exceeds 100%, the technique of the 6th example gives a proper result. Such an advantage 
serves as a very big merit, when carrying out adjustable [ of the concentration realized by shade 
both dots ] by quality of paper, moreover , what is necessary be to be the configuration of the 
6th example , and just to process noting that light cyanogen ink C2 be the same as cyanogen ink 
C1 although two or more kinds of dots from which the concentration per unit area differ by the 
count of the regurgitation of ink will be form as a result in an airline printer which have make the 
concentration difference between the cases where carry out the regurgitation of the ink of the 
same concentration to the same location twice , and the regurgitation be carry out only at once . 
Thus, the configuration of the 6th example is technique applicable exceeding a difference of a 
hardware configuration and ink concentration with very high versatility. 
[0123] in addition, the processing (S620) which asks for the correction data Cx in the 6th 
example — Cx=C2(x y)+C1(x y)-CRST-WC — then Since it can be regarded as the gradation 
data DS itself inputted since it was equivalent to the concentration which the whole cyanogen 
ink should realize, C2(x y)+C1 (x y) can ask for the correction data Cx as Cx=DS(x y)-CRST- 
WC. In this case, what is necessary will be to determine only the record concentration of the ink 
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of a side with high concentration rather than to determine beforehand the record concentration 
of both ink with high concentration, and low ink, as asked at step S605. However, by this 
technique, when the weighting multiplier WC is except value 1, the effect of the weighting 
multiplier WC attains to only the result value CRST. 

[0124] Although the program which controls formation of a dot was prepared for the printer 
driver [ not the printer 20 but ] 96 side of a computer 90 in some the above-mentioned 
examples, preparing in a printer 20 is also possible. For example, from a computer 90, when the 
image information printed with language, such as PostScript, is sent, it will have the halftone 
module 99 etc. in a printer 20 side. Moreover, in this example, although the software program 
which realizes these functions is included in an operating system with the gestalt of a printer 
driver in case it is memorized by the hard disk in a computer 90 etc. and a computer 90 starts it, 
it is possible also for being stored in pocket mold storages (portable mold storage), such as a 
floppy disk and CD-ROM, and being transmitted to the main memory or external storage of a 
computer system from a pocket mold storage. Moreover, it is also possible to consider as the 
gestalt which transmits to the interior of a printer 20 and is used from a computer 90. In 
addition, the equipment which offers these software programs can be formed through a 
communication line, and it can also consider as the gestalt which transmits and uses the 
contents of processing of the above-mentioned halftone module for this computer and printer 20 
through a communication line. 

[0125] In order to realize these configurations, a computer 90 should just take the next 
configuration. Drawing 31 is the block diagram showing the internal configuration of a computer 
90. This computer 90 is equipped with following each part mutually connected by the bus 80 
focusing on CPU81 which performs various data processing for controlling the actuation in 
connection with an image processing according to a program so that it may illustrate. ROM82 
stores beforehand a program and data required at CPU81 to perform various data processing, 
and RAM83 is memory by which various programs and data required to perform various data 
processing by CPU81 similarly are written temporarily. The input interface 84 manages the input 
of the signal from a scanner 12 or a keyboard 14, and the output interface 85 manages the 
output of the data to a printer 20. CRTC86 controls the signal output to CRT21 in which color 
display is possible, and a disk controller (DDC) 87 controls transfer of the data between a hard 
disk 16, or the flexible drive 15 or the CD-ROM drive which is not illustrated. The various 
programs with which a hard disk 16 is provided in the form of [ which is loaded to RAM83 and 
performed ] various programs or a device driver are memorized. In addition, the serial 
input/output interface (SIO) 88 is connected to the bus 80. It connects with the modem 18 and 
this SI088 is connected to the dial-up line PNT through the modem 48. It is also possible by 
connecting the image processing system 30 to the external network through this SI088 and 
modem 18, and connecting with the specific server SV to download a program required for an 
image processing to a hard disk 1 6. Moreover, it is also possible to load a required program by 
the flexible disk FD and CD-ROM, and to perform a computer 90. 

[0126] Therefore, the various programs performed in the example mentioned above are 
recordable on the flexible disk and CD-ROM as a record medium. A computer 90 can realize the 
image recording approach mentioned above by reading this with a disk drive 15 etc. 
[0127] moreover — the example mentioned above — a shade — although any regurgitation of 
ink is performed using piezo-electric element PE by carrying out the seal of approval of the 
electrical potential difference of predetermined time width of face to piezo-electric element PE, 
it is also easy to adopt other ink regurgitation methods. As an ink regurgitation method put in 
practical use, if it divides roughly, it will be divided roughly into the method on demand which are 
the method which separates and carries out the regurgitation of the ink particle, and a method 
adopted also in the example mentioned above from the continuous ink jet. The micro dot method 
which uses for printing the very small satellite particle produced in case a major-diameter 
particle is divided in the former from the jet of the electric charge modulation technique in which 
a drop is disunited from the jet of ink by the electric charge modulation, and ink is known. These 
methods are also applicable to the airline printer of this invention using the ink of two or more 
kinds of concentration. 

[0128] Moreover, a method on demand forms a heating element HT near the nozzle NZ of ink, as 
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an ink particle is generated when an ink particle is needed per dot, and shown in draw ing 32 (A) - 
(E) besides the method using the piezo-electric element adopted in the example mentioned 
above, Bubble BU is generated by heating ink, and the method which carries out the regurgitation 
of the ink particle IQ with the pressure is learned. The ink regurgitation method of these 
methods on demand is also applicable to the airline printer of this invention using two or more 
dots from which the ink of two or more kinds of concentration or a path differs. Moreover, in the 
above-mentioned example described and it is applicable also to the configuration which forms 
the dot from which the multiple-times regurgitation of the ink of the same concentration is 
carried out, and concentration differs. 

[0129] Using two or more kinds of ink in which concentration differs, the program product which 
memorized the airline printer, the image recording approach, and the image recording approach of 
this invention explained above can print a multi-tone image for [, such as a form, ] printing, and 
is suitable for forming the image of high quality with airline printers, such as a printer with few 
gradation of DOTSU and a hit. 



[Translation done.] 



http://www4.ipdl. ncipi.gojp/cgi-bin/tran_web^cgLejje 



2006/12/08 



* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the printer 20 of an example. 

[Drawing 2] It is the block diagram showing the configuration of the control circuit 40 in a printer 
20. 

[Drawing 3] It is the perspective view showing the configuration of carriage 30. 

[Dr awing 4] It is the explanatory view showing each color head 61 in a print head 28 thru/or 

arrangement of 66. 

[Drawing 5] It is the perspective view showing the configuration of the cartridge 70 for color ink. 
[Dr awing 6] It is the explanatory view showing the configuration for each color head 61 thru/or 
the ink regurgitation in 66. 

[Drawing 7] It is the explanatory view showing signs that the ink particle Ip is breathed out by 
elongation of piezo-electric element PE. 

[Drawing 8] It is the block diagram with which the situation of processing is illustrated until 

printing is performed from the image information which a computer 90 treats. 

[ Drawi ng 9] It is the explanatory view showing the component of each color ink. 

[Drawing 10] It is the graph which illustrates the relation between the rate of record of each 

color ink, and lightness. 

[Drawing 1 1] It is the flow chart which illustrates the processing in the halftone module 99. 
[ Drawing 12] It is the explanatory view which illustrates the situation of allocation of the error to 
the circumference dot in error diffusion. 

[Drawing 13] It is the graph which illustrates the relation of the rate of record and gradation data 
based on the light ink and dark ink in this example. 

[Drawing 14] It is the flow chart which shows a dark dot formation decision manipulation routine. 
[Dra wing 15] It is the flow chart which shows a light dot formation decision manipulation routine. 
[Drawing 16] It is the explanatory view showing the decision technique of the dark dot which 
used the systematic dither method. 

[Drawing 17 ] It is the graph which gives a threshold Dref2 to Data DC. 

[Drawing 18 ] It is the graph which gives the result value RV at the time of the decision of turning 
on and off of a dark dot and a light dot. 

[Drawing 19] It is the graph which calculates a value RV from dark dot density Sn and light dot 
density St the result about a light dot. 

[Drawing 20] It is the explanatory view which illustrated the process of the dot formation in 
shade ink. 

[Drawing 21] It is the explanatory view which illustrated like the formation fault of the dot from 
which a path differs. 

[Drawing 22] It is the flow chart which shows the image recording manipulation routine of the 3rd 
example of this invention. 

[Drawing 231 It is the flow chart which shows the binaryHzed manipulation routine of the black 
ink in the 3rd example. 

[Drawing 24] It is the flow chart which shows the half toning routine about cyanogen (Magenta). 
[ Drawing 25] It is the flow chart which shows the half toning routine of the 4th example. 
[Drawing 26 ] It is the flow chart which shows processing of binaryHzing of the black ink in the 
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4th example. 

[ Drawing 27] It is the flow chart which shows 3 value-ized processing about the cyanogen 
component in the 4th example. 

[ Drawing 28] It is the flow chart which shows the important section of the 5th example. 
[Drawing 29] It is the flow chart which shows 3 value-ized processing about the cyanogen ink C 
in the 5th example. 

[Drawing 30] It is the flow chart which shows the half toning in the 6th example. 
[Drawing 31] It is the explanatory view which explains connection with a network with the 
internal configuration of a computer 90. 

[Drawing 32] It is the explanatory view showing other examples of a configuration of the 

regurgitation device of an ink particle. 

[Description of Notations] 

20 — Printer 

22 — Paper feed motor 

24 — Carriage motor 

25 — Diethylene glycol 

26 ~ Platen 

28 — Print head 

30 — Carriage 

31 — Dashboard 

32 — Control panel 
34 — Sliding shaft 
36 — Driving belt 

38 — Pulley 

39 — Location detection sensor 

40 — Control circuit 

41 — CPU 

43 — ROM 

44 — RAM 

50 — I/F specialized circuit 
52 — Head drive circuit 
54 — Motorised circuit 
56 — Connector 

61-66 — Head for ink regurgitation 

70 — Cartridge for color ink 

71 — Introductory tubing 
80 — Ink path 

90 — Computer 

91 — Video driver 
93 — CRT display 

95 — Application program 

96 — Printer driver 

97 — Rasterizer 

98 — Color correction module 

99 — Halftone module 
P — Form 

PE — Piezo-electric element 
n — Nozzle 



[Translation done.] 
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